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AHHOTAUUSA 


B kuynre cyenana monbitKka Bceo6bemaiomeh cucTeMaTH3aluk 
TeNeyNpaBJIAeMbIX OOPEKTOB, PaccMaTPHBAWTCA NPKHUHMbI NocTpo- 
€HHA CHCTEM YpaBMeHHA Ha PAaCCTOAHHH H METOAL HaBeeHuA Ha 
yeh. Jlaetca onHcaHve NpoeKTOB H OOpa3uoB HeMeILKUX yupaBaa- 
eMBIX CHAPAJOB BpeMeH BTOPOH MHPOBOH BOHHH H HEKOTOPHIX aHTIHA- 
CKHX H aM@pHKaHCKHX paspa6oTok B STON O6nacTH. 

Kuura Moxert 6biTb pekKOMeHAOBaHA AMA ONpefenennoro Kpyra 
cheyHaHCTOB Tex OTpacuell TEXHHKH, Tae yipaBnenne Ha pacctTos- 
HHH MPMMeHAeTCA WH MOKeT OblTh MpHMeneno. Ona Take MOKeT 
6bITh PeCKOMeHAOBaHa B Ka¥eCTBE NOCOGHA ANA CTYACHTOB COOTBET- 
CTBYIOUWMX BY30B H BCeX TeX, KTO 9TOH NepcneKTHBHOH oOmacThio 
TeXHHKH HHTepecyeTca. 


Pejakuua JuTepaTypbl 00 BOeCHHBIM BONpocam 
Hauanonux H. Tr. PPOTOB 


NPETUCTIOBUHE 


Illmpokoe HpumMenenue TeleynpaBneHua B SHepreTuKe, 
TIPOMBILWICHHOCTH, TpaHcnopTe H OCOOeHHO B BOeHHOM Tex- 
HUKe Co3qaeT OCTpylo NOTpeO6HocTb B WHTepaType No BoMpo- 
CaM yIIpaBeHHA Ha paccTOAHUH. 

B nocnequee BpeMaA 3a rpaHuueli Obiio ony6mHKoBaHO 
HECKOJbKO TPYAOB, B KOTOPHIX CeaHbl NOMBITKH OGOOWHTb 
OGWHPHBIN ONbIT IpoeKTHpoBaHua HM CO3MaHUA CHCTeM ympa- 
BICHHA CHAPAAAMH M ApyruMH OeciusOTHBIMH OObeKTAMH. 
K uuery TaKHX TPYNOB OTHOCHTCA NpeswaraeMad BHUMAHHIO 
4HTaTeIA KHHra HeMellKoro clleuHamucta D. Mionsepa, 13aH- 
Han HemelkuM pagapHbiM H3sfaTetbcTBOM B 1955 r. 

Ileppaa rapa KHHTH Nocspaulena KiaccniuKaluu Tese- 
YUpaBAAeMbIX OOBEKTOB. OTa KaccHukalWA TpOMO3AKa U 
B paye cnyyaep pacxoAHTCA c IpHMeHAemMoH B Halle oTe- 
YeCTBEHHOH IMTepatype. 

Bo BTropo rape paccMaTpHBaIOTCH IpHHUMMbI MocTpo- 
CHHA CHCTeM YIIpaBIeHHA M MeTOAbl HaBeJeHHA Ha LeJIb. 
Muorve 43 DpHBOAMMBIX 3fecb cnoco6oB dopmuposanna, 
nepesauy VW BEINOHEHHA CHTHAJOB YIpaBIeHHA HCHOb3yIOTCH 
B OTJCIbHEIX OTPaCIAX COBPeMeHHOH TeXHHKH, HO OCOGeHHO 
UIMpoKO B aBHallWH M ynpaBAAeMbIxX CHapsyax. EcTb pce 
OCHOBAHHA NOMaratb, YTO OOacTH MpHMeHeHuA STUX CMOCO- 
6oB OyAYT MHOMKUTHCA HM paclMpATEca. 

SakJIOUNTeIbHad TiaBa KHUTH, HauOoblWwad No OOBeMy, 
COMepKHT ONMCaHHe O6pa3slOB UM MpoeKTOB HeMelLKUX ynpa- 
BJI@MbIX CHAPAAOB BPeMeH BTOpOH MHpOBOH BOHHbI, a TAKKE 
TlepeuvcienHe HeKOTOPhIX AHTIMHCKHX HM aMepHKaHCKUX 
paspa6oToK B TOM xe oOmacTH. TIOHATHO, 4UTO B NO,aBAAIO- 
IeM OOJIDIUHHCTBEe CilydaeB TAKTHKO-TeXHHYeCKHe AAHHble 
ONHChIBAeEMBIX CHCTEM YCTapeJIH H He COOTBETCTBYIOT COBpe- 
MCHHBIM Tpe6oBaHvam. YcTapeim TakxKe MW HeKOTOpble 
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NPHHIUHMb! NOCTPOeHHA CHCTeM, CTABIUMe HENPHTOAHbIMH AIA 
YCHOBHH OoOWIBLMX CKOpocTelt M BLICOT NomeTa. OfHaKo 9Ta 
TwiaBa COJepKHT MHOPOUNCIeHHbIe NOue3sHbIe AaHHbIe 
XapakTepHcTHKH, a TaKKe yka3saHHA Ha OpraHH3alluio 
Hay4HbIX H3bICKaHHAt uH paspa6oTOK B CcOOoTBeETCTByIOlMel 
oOacTH. 

B weom KHHTa MpeACTaBUT HeCOMHCHHBI MHTepec AIA 
MHOFHX CHelMaIHCTOB, 


A. A. Kpacoeckuti. 


NPEQZUCNIOBUE ABTOPA 


TeneynpaBjleHve ABIAeTCA OJHOM U3 MHOrHX oGsacTeli 
HOBOrO IIPHM@HCHHA TeEXHHUKH SeKTpHYecKOH cBA3sH. Kak 
M BO MHOFHX Apyrux cayyaax, K COKaseHHIO, B BOTpO- 
caxX TeJICyMpaBIICHHA TOJIbKO BOCHHAA TeXHUKa OKa3asacb 
B COCTOAHUM Mepelitd oT B NpHHuMNe ye AaBHO ACHOH 
TeopeTH4ecKOHt NMocTaHOBKH Mpo6seMbl K OCYUIeCTBJICHHIO 
IIpakTHyecKHX MpOCKTOB B WHPOKHX MacuiTabax. 

lia Toro uTOObI ClenaTb O630p pa3sBHTHA STO MHTepec- 
HOH oOOmacTH TeXHMKH, UTO ABMAeTCA 3afayell HacToAMe#l 
padoTh, Bovlefi-HeBoneli IpHfetca o6paTuTbcA K HCTOpHH 
pa3BHTHA BoOOpyxKeHHH B TepHoa BTOpOH MHpOBOH BOHHDI. 
Ho, mpexye 4eM IpHCTYNUTb K PaCCMOTpeHHIO KOHKPeTHDbIX 
npoekTos, B NMepBoH 4wacTH KHUTru CfeNaHa NOMbITKa CHCTe- 
MaTH3aHHH TeleympaBaaembix oObexTos. [TIpu sTom He 
Felanoch pa3sHUNA MeKAY OCYUIECTBICHHBIMH HM HeOCy- 
WeCTBICHHBIMH IIpOeKTaMH. 

Bo BTopoi uacTH paccMaTpHBaloTca NpoOembl W MeTOAbI 
TeneynpaBaenus. Oco6oe BHAMaHHe yyeneHO nocTaHOBKe 
TIpoG6eM H BOSMOKHOCTAM UX PelICHHA C MOMOMbIO TEXHHKU 
SeKTpHuecKOH CBA3H, B TO BPeMA KaK Apyrue oTpaciH 
(u3HKH HW TeXHHKH, HMelOllMe OTHOIWeHHe K peannsaluy 
TpoeKToB TesleyupaBIeHHA, YNOMAHYTHI TOJIbKO BCKOJIb3b. 

OTH 3aMeuaHHA OTHOCATCH HW K TpeTbelt 4acTH, B KOTOpOH 
HPHBOAATCA OTJeIbHbIe JaHHble O HeKOTOPbIX CuCTeMax 
TeeyNpaBIeHHA, Co3MaHHbIx B TepmMaHuu go 1945 rosa. 
Heo6xoqHMo 3aMeTHTb, UTO B MOEM pacNopAKeHHH HMeIOTCA 
JIHUIb HeMHOrTve H fasieKO He NOJHbIe MaTepHaubl. Maorue 
NpHBeseHHbie B KHHTe JeTaIH WH WaHHbIe — ocoOeHHO B pa3- 
Aenax 3.38 u 3.5 — BoccTaHOBeHbI NO NaMATH HW NOsTOMy 
MOryT THpeTeHAOBATb TOJIbKO Ha TpaBHJIbHOCTb OCHOBHBIX 
NOMOKeHHH WH NOpAAKa BeJIMUHH. 
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TIpunaraemMbli cMHcoK JHTepaTypbl COsep KUT, Kpome 
HeCKOJIBKHX CHEMHAIbHBIX TPyYAOB H OTUeTOB NO paccMaTpH- 
Baemoi 3fecb oco6oH o6acTH TexXHUKU, Werbli pag OOMMX 
pa6otT, KoTopble Oosee WIM MeHee TECHO CBA3AHbI C TCXHH- 
YeCKHMH BOMpocaMH, 3aTpOHYTBIMH B HacTOAMeH KHMTre. 
B Tekcte Takoke JaHO MHOTO CCbIIOK Ha JuTepaTypy 4 
HCTOUHMKH. 

Kacasich NopaaKa H3I0%KeHHA MaTepHasia B KHHTe, Cule- 
AyeT 3aMeTHTb, UTO BO BCEX ee passeax MpHMeHeHa JecH- 
THUHAA CHCTeMa HyMepanuu B cooTBeTcTBHH c DIN 1421} 
H MpopeqeHa OY¥eHb WMpoKad eTammsalua MaTepHana. 
Sl Hanelocb, 4To 9TO GyneT oOTBeYaTbh MOemMy oGellaHHi, 
AaHHOMy B TossaromoBKe KHurH. Toh xe Wenn AOJKHBI 
CAYKHTb YACTHIC CCLIIKH Ha Pa3IM4YHble pasyzevIbl KHHTH M0 
XOAY H3IO%KeHHA MaTepHana. 5 co3Halo, UTO OHH HECKOJIbKO 
SATPYAHAT UTEHHe, HO BMeCTe C TEM OHH CYIeCTBEHHO TIOMO- 
ryT MHe B CHCTeMATH3aNM H3NOKCHHA MaTepHawa. 


Hapmumadm, Mrucmep (Becmpaaua), Temmuneen, 1953 2. 


Pepdunand Mrosrep. 


1 Hemeukuit (MpoMblulieHHBtA) cTaxfapt. ~— MTpum. nepee. 


THABA NEPBASA 


CHCTEMATHKA TEJIEYNPABJIAEMbIX OBbEKTOB 


1.1. OCHOBHbIE NOHATHA 


Bos6yxKAeHHe ONpeAeseHHBIX TpomeccoB B OAHOM mecTe 
B pe3y.IbTaTe BbIauH KOMaHA B APyrOoM — NOCKOJbKy OHH 
He cHyKaT AIA 4HCTOH NepeqayH uHopMalHH — Hasbl- 
BaeTca OGHMHO YN pPABAeCHHeEM HA paccTOAHHH. 
Ecam pH 9TOM peub HgeT O BOSAEHCTBHH Ha ABH KeHHE 
6e39KHNaKHBIX OOBEKTOB Ha Cylle, Ha BOMe H B BOSAYXe, 
TO TOBOpPAT O TedeynpaBpaeHuH}, Teneynpapaenue 
BKOWaeT B CeOH CNeNYIONNe ZeMeHTHI : 

1.11. Bayaya xomanabi. 

1,12. Tlepegaua komananl. 

1.13. TIpwem Komangpl. 

1.14, TIpeo6pasopanve KoMaHABI. 
1.15. HcnosHenue KomaHabl. 

Yuactox 1.11—1.13 npegzctapaaet coOoh cnenManbHblit 
cayual Nepezaivn HHpopMaluA AIA Weneh WHCTAHILUO H- 
HOTO YUpaBAeHUaA (HANpUMep, pene, BLIKMOUaTeEAMU 
HT. I), B TO BpeMa Kak 3BeHbA 1.14 uw 1.15 caymaT gaa 
IpespavleHud KOMAHAbI B BOSJeHCTBHe Ha ABM KeHHEe OObeKTA 
(O6bluHO Yepes CePpBOMOTOPLI Pa3sHUHbIX THIOB). 

Pewenve 3aa4 Ha3BaHHOTO THMa ABAAeTCH AeJIOM Tex- 
HHKH ylipaBieHia Ha paccTOMHHu, OAHOH u3 O6WupHbIXx 
o6nacteli TeXHHKH 9eKTpHueckoH cBa3u. Ee Baxnefuimmu 
CPeACTBaMH SABIAIOTCH SAEKTPOHHEIeC UpH6ophl (HanpuMep, 
HepeqaTuHku, NPHeMHUMKH, YCHMTeIH), a TaKKe Npeobpaso- 
Bate SHEPHH caMbIX pa3HOOOpasHbIxX THNOB (Hanpumep, 
HCTOUHHKH CBeTa H POTOSJIEMEHTHI, MAKPOMOHBI HW Tese*PoHEI, 
ABHraTeiH M reHepaTophi). 


1 B Gonee o6ulem Bude TeleynpaBnenve ompefenneTca Kak 
YopaBalenHe Ha paccTOAHHH s1106bIMH OObDeKTAMH (NOABYXKHBIMH 4 
HeENOABHAXHBIMH) NOCPeACTBOM CHIHaJIOB, MOMHOCTb KOTOPbIX 3Ha- 
YHTeIbHO MeHbUe MOWHOCTH yIpaBsAeMbIX Mponeccos. — ITpum. ped. 
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TlepBo cTyneHbIO TeeYNpaBJeHHA ABAAeTCH BO XK Le- 
HHe HO CHrHawtamM TeneynpaBpaenua [54]}, 
pH KOTOPOM yipaBAAeMbit oOBeKT HMeeT 9KHNAK HU IIpe- 
oOpas0BaHHe MpHHATON KOMaHABI B NepemelleHve yupaBsalo- 
lero OpraHa IpOHCXOAMT c MOMOLLbIO YeNOBeyeCKOrO MO3Ta 
u pyk. Tlog06Hble MeTOAbI 34eCb paccMaTpHBaTEca He 6yAyT. 
Ec mepeqaua KOMaHABI ,,3aMKHYTa HAKOPOTKO”, TO eCTb 
MeCcTa (OPMHpOBaHHA KOMAHJbI UW ee UCHOJIHEHHA COBMAaMaloT 
B TeleynpaBIAeMOM OO6nbeKTe, TO TOBOpAT 06 aABTO- 
HOMHOM yupaBJeHHH. OHO MOET NpeACTAaBAATb 
co6oH, CMOTpA TO coBeplWeHCTBY MeTOMa, HH HavabHy!0 
CTYNeHb, HH AatbHehuiee pasBuTue coOcTBeHHO TejeympaB- 
jlenua. Baugy 9Tol TecHoli cBH3H ABTOHOMHOMY YIIpaBJeHHIo 
OyfeT Tak2Ke yAeNeHO BHHMAHHE B MOCeAyIOWeM W310 KeHHA 
MaTepHa.a. 

Tlogpo6Ho usy4aa mpolecchl yipaBaeHua, HeoOxo_,HMo 
B CTporoH MocHegqoBaTebHOCTH paccMOTpeTb: 

1, Wem Hy.KHO ynpaBaATb ? (Tumbl TeseynpaBsAeMblx 
o6pbekTos, pasyen 1,2.) 

2,.OTKYAa HW KYA OGDBEKT AOMMEH ObITh Hampa- 
BuleH? (TpaekTopHu TeleynpaBsiAeMbIX OObeKTOR, passe 1.3.) 

38. KakuM 06pa30M MOXeT O6BEKT yYOPaBAATCA ? 
(TexHuka TeneynpaBmenua, raasa 2.) 

Kpome co6OcTBeHHO yipaBJIeHHA, HY2KHO pacCcMOTpeTb B 
CBA3H C HHM ellie BOMpoc NOJyIeHHA UCXOAHBIX AaHHBIX AIA 
3aJaHufl KOMaH, yopaBlenua. Ono cBogutTca B OO6LIeM K 
pelleHuio 3ayaquH ON pe meAeCHUA KOOPAUNHAT. (Me- 
TOAb] OMpesqeneHua KOOpAMHAT, pasfen 2.4.) Hakonen cae- 
WYeT BLIACHHTb, UTO MpOMsohAeT Cc TeneyIpaBAeMbIM O6beK- 
TOM HIM 4YTO AOJKHO C HAM Npousolitu, korga of AocTHrHeT 
cBoel We WIM MpoligeT MuMo Hee. (McnomHeHue cnenMab- 
HBIX KOMA@HA, pasfem 2.6.) 


1.2. THIbI TEJEYMPABIAEMbBIX OBbEKTOB 


B npHauune pcakuit cnoco6Hblli K ABH KeHHIO B NpocTpaH- 
cTBe OObeEKT MOET ObITh TeeynpaBanem. MerTogbl Tese- 
yUpaBeHuA H ycTpolicTRo HeOGxOAMMOH B KaxKAOM OTJClb- 
HOM cily¥ae allapaTypbl 3aBHcaT oT MHOrHxX dakTopos, 


1B KBpagpaTubx cKOO6KaxX yKa3aH HOMep HMCTOUHHKA NO ykaga- 
Te HTepaTypbl, MOMeIWEHHOMY B KOHWC KHHIH. 
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BaKHehiwve H3 KOTOPbIX GYAYT PaCCMOTPeHBI B STOM H NO- 
culeMyIOUuX pasyqelax NepBoH rviaBbl. Kak u npn smo6ok 
KMaccHpukallHH, 3eCb TaKxX€ HMeIOTCH pa3JIHUHBIe BO3- 
MOXKHOCTH JeTalusanun. TipHnatad AA sto Wein cucTema 
HOJXKHA B TepBylo ouepeb YKa3bIBaTb Ha MHOTOOOpasue 
B NOCTaHOBKe MpoOslembl, KOTOPpoe MOKeT BCTPETUTHCA IPH 
pellleHuH 3anau TeleynpaBJeHHaA. 

TIpexze Bcero clehyeT pa3uuaTb ypaBAAemMble OOBEKTHI, 
cHy Kallve JMMb WA TpaHCNOpTupoOBaHHA ,,HOCHTe/A Reli- 
cTBHA’’, Noce cpa6aTbIBaHHA KOTOporo OHH JIM6O paspy- 
WaloTCA, MHOO AOCTABAAIOTCA B ONpeseseHHOe MeCTO, H TaKHe 
oObeKTHI, KOTOPble HeNOCpeACTBEHHO CAMH OKa3bIBalOT 2Kedlae- 
MOe BOSJeHCTBHe Ha Web. OTcioqa cAemyeT MpUMepHO Cule- 
Ayroulan KilaccupuKauna. 
121. YVnpaBaaemble HOCHT€AH CNenHadb 
HBX HpuOopoB uw cCpeAcTB (eCAH peub uneT O 
GoeBbiIX 3ayauax — CM. MpegucioBue, — To ,,npH6opbl u 
cpezctBa”’ MoryT ObITbh opy2KHem): 
1.211. C BosBpamlennem wu Cc ,,T0CcaaKoli’”’ B sapaHee 
HaSHaveHHOM HJIM BbIOpaHHOM NocpeycTBoM TejleympasB- 
JIGHHA MecTe. 
1.212. Bes posppauienua, To ecTb 6e3 mpenxycmort- 
peHHol nocagku. 
3ecb HMeIOTCH B BHAY WN0Oble cpexcTBa MepexBuKeHHA 
(no cyule, No Boge, B BOSAYXe H B MeKVaHeTHOM mMpo- 
CTPaHCTBe) B HX OGbIUHOM CMBICJe. 

122.¥YnpaBaaemble ,HOCHTe AM RelictBuA” 
TO @CTb OOBeKTHI, KOTOPbIe HE TOJIbKO HeCYT Ha Ce6e OpH- 
Gopbl H Apyrve cpefcTBa, HO JOJKHBI CaMH BBINOAHUTD 
Ha, WeAbIO ONpenesieHHylo 3agzauy. 

CymlecTByeT ellie OHH BUA TeleyMpaBAAeMblxX OOBEKTOB, 
Ha3Ha¥eHHe KOTOPEIX COCTOHT TOJIbKO B TOM, UTOObI ABHTaThCA 
TO 3apaHee MpeynWcaHHOH TpaekTopHH, — 93TO MOJeH 
CYXONYTHBIX H BOZHBIX TPaHCNOPTHbIX MalUHH BC€X THTOB. 
Ouu nouru MoryT ObITb OTHeECeHbI K yNpaBAeMbIM HOCH- 
TeIAM TIpHOopos, ecJiH He NPHHAMATb B pacdeT OTCYTCTBHE 
HomesHoro rpy3a. HasBanuble THUbI yupaBsAeMblxX OObeKTOB 
HWDKe PaccMOTpeHb! NopoGuee. IIpupowuMple IpHMepbl Wesel 
PpHMeHeHHA H QOPM HCHOMHEHHA JOJKHbI — 3yeCb, Kak 
MB Wocwexyiollux paszeiax, 6e3 MpuTAsaHHA Ha NoJ- 
HOTY — ykKa3aTb JIHINb Ha HeKOTOpPbIe BO3MOKHOCTH. 
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1.21. Yupapasemple HocuTesn cneyHadbHEIx npH6opos 
H cpecTB 


1.211. C eosepawenuem uau c nocadkod. 

1211.1. Tas pa6Omogeuua. Cora oTHOCATCA cie- 
AYIOUHe BOSMOXKHOCTH NPHMCHEHHA: MPOH3BOACTBO H3Mepe- 
HHH B MeCTAX, Tye UCNOMb30BaHHe TpaHCnopta, yupaBaae- 
MOrO YesOBeKOM, GbWIO Obl COMpA2KeHO C GOMbLUHMH onac- 
HOCTAMH JIA MocwegHero HIM B TOM Cay4yae, Korga OGopyno- 
BaHHe TpaHCHopta cpexcCTBaMH TeNeylpaBeHHA ABIAeTCA 
6ovlee SKOHOMHMUHBIM, 4YeM HCHOb30BaHHe HaGmoMaTesen; 
KOHKpeTHO: 

HPOW3BOACTBO H38MepeHHH B 30HAX payxMoakTHBHOTO 
gapaKeHHa; 

HCCleQOBAaHHe HOHOC(epbl HW BhICOTHBIX HOTOKOB (BBICOT- 
Hble paKerThl); 

HcCeOBaHHe MOPCKHX Tuly6HH; 

MeTeopovloruyeckHe HaGwOxeHHA; 

BHINOJHeHHE pa3BeAbIBATEIbHBIX 3aad C TOMODLbIO 

T@JIEBH3HOHHEIX, HHpakpacHbix HU ApyruxX Kamep. 

B cooTpeTcTBHH C MOcTaBeHHOH 3azauel pesysbTaTbl 
HaGJOReHHA (H3MepeHHad BeHYHHA, CHHMOK) MOTyT perHcT- 
pupoBaTeca Ha OopTy HOCHTeA NpHOopos HM NepenaBaTEca 
No JHHAM CBA3H Ha MeCTO CTapTa WH B Apyroe MecTO. 

1211.2. aa noctaBKkH cpexcTB NHopaxe- 
HHA: pa3pbIBHBIX 3apANOB (TeleynpaBAemMple TaHKH); 
MHH (TelleynpaBssembie cyRa); OomM6, MHH, JIMCTOBOK, Map- 
KepHBIX paMOMaAKOB H T. Tl. (TefeynpaBsaemble CaMowethl), 
CHAPAAOB HH paket (TeleynpaBJAembie OG6beKTH BCEX BHJOB). 
Cina Hayo OTHeECTH TakxKe TpaHCnopTuHpoBaHHe uactTeit 
KOHCTPYKUHH H NpHOopoB BcexX THNOB Ha Apyrve HeGecunie 
Tea, BKIO“ad HCKYCCTBeHHbI€ CHYTHHKH (Me KMAaHeTHBIe 
CTaHUMH); y KOCMH4eCKHX KopaGjeli, HMeIOWHX 9SKHNAK, 
HeOOXOAMMO Tak?Ke MpekyCMaTpHBaTb TeweynpaBeHHe HH 
aBTOHOMHOe yiIpaBlieHHe No Kpalue mMepe Ha HepHoy 
pasroHa Nocie cTrapTa HU, CMOTpA NO OGCTOATebCTBaM, Ha 
HepHol TOPMOKeHHA Tepes MocagKon. 

1.2113. B xayecTrBe makeToB wean. Cwna 
OTHOCATCA JBHKYWIHeCH MHINCHH BCeX THIIOB, HallpHmMep 
MaKeTbI TaHKOB, CYMa-MHINeHH, CaMOJleTbI-MHUIeHH, Cyqa u 
CaMOweTbI—OyKCHpOBLIMKH MHINeHeH, 
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12114. Moheauw cyXoNyTHBIX H BORHEX 
TPaHCNOPTHBIX MQWUH BCeX THNOB (cM. Bbllile). B kaTreropHH 
1.211 (c BosBpalleHHeM HH Cc NocagKoH) cllenyeT eme 
pa3siMyatb, BOSBpalllaetca JIM yipaBsJnembit OObeKT Ha 
HCXORHBIM NYHKT, Mph3eMadeTca 1H (NpwuanuBaeT) B 
JpyroM sapanee yCTaHOBACHHOM MeCTe HIM OH JOJKeH IpH- 
BOAHTECA C NMOMOUIbIO TelleynpaBleHua B s060e Apyroe 
MecTo. 

1.212. Bes eo3epaujenun uau 6e3 npedycmompennod no- 
caoKu. 

1212.1. Taga na6amwoneuusn. Ecau, Kak B OpHBe- 
enHpix B 1,211.1 mpumepax, mpexycmaTpuBaetca Tese- 
nepefada H3MepeHHbIX BeJIMYHH WIM CHAMKOB Ha pasBeybIBa- 
TebHBI MYHKT, TO BOSBpalleHve HOCHTeA Mpu6opoB He 
ABIAeTCA HeoOxoqumelM. Ho mepexoa kK oHOpas0BOMy 
HelicTBHtO, K oObeKTaM 6e3 NocagKu OCyWeCcTBIAeTCA OOBIHO 
TOMbKO TOrAa, Kora WocayKa TesleympaBAnemoro oObeKTa 
HeBO3MO}KHA NO TCXHHYCCKHM HJIM OpraHH3allHOHHBIM NpH- 
4YHHaM, Tpe6yeT OombuIHX 3aTpaT HH He ABIAeTCA Tapau- 
THpoBaHHoH. Hanpumep, B calyyae pa3BekKH Bpa2KecKoit 
TeppHTOpHu pH BICOKOM BepOATHOCTH NopaxkeHHA ympa- 
BJIACMBIX CDeACTB HaOMOACHHA, NP OrpaHHYeHHOCTH pamuy- 
Ca elicTBHA H3-3a HefocTaTOUHOTO 3alaca Yoprouero, B 
clydae HCHONb3OBaHHA OeCIHJOTHBIX BBICOTHBIX paket. 
CneqyeT HaNOMHHTb O BO3MO2KHOCTH COpacbIBaHHaA H3Me- 
PHTCJIbHBIX HH perAcTpHpyiolWlM4x ycTpocTB Ha Mapa- 
mioTax, B TO BpeMH Kak cam oOpbeKT (HampuMep, paKeta) 
mpotayaer. 

1212.2. aoa RoctaBKH cpeAcTB Nopaxe- 
HHa. Specb TeHCTBHTEIbHbI COOOpaKeHHA, H3JIOXKeHHBIC B 
pasnene 1.212.1. MoxHo tToubKO nOOaBHTb, YTO NomesHan 
Harpy3ka, eC/IH OTKA3ATbCA OT BOSBPAUleHHA ypaBsAemoro 
o6beKTa, MOXKeT ObITh yBeNHYeHa 3a Cy¥eT ToNNHBa. Ciona 
HY2KHO OTHECTH Me2KIVIAHETHbIe Kopa6H, KOTOPbIe NOJKHBI, 
HallpHMep, NOCTAaBATh Ha ApyrHe HeGOecHbIe Tela TOJbKO 
CHIHaJIbHble CpezcTBa (NepBad JlyHHad paketa). Cioma TakKe 
MO2KHO ObiO Obl OTHECTH COpacbiBaemble cTapTOBble yCKO- 
PHTelH HM HM KHHE CTYNeHH COCTABHEIX paKeT. 

1212.3. B kauectTBe MaxkeTOB WeJu. 

JIpwxKylMecdh MHIUeCHH B Cjlyyae HX pa3pyuIeHHA H3-3a 
nonayauua. 
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1.22. YnpaBasemple cpeyctBa mopa Kenna 


1,221. Boeeoie cpedcmea nepedeuscenua: TaHKH, KopaOun, 
caMouleTbl H T. 0., KOTOPble JOJKHbI, Kak eHHOe Wedloe, 
BHISHIBATh 2KeACMOE BOSRCHCTBHE. 

1221.1. HocutTenau B3pbiBHHX 3apAOB, 
HanpHMep TaHKH-pyrachl, KaTepa-CHapAbl, CaMOJleThI-CHapsA- 
Abl, pakeTbl NepexBata. 

1221.2. O6pbexkTh, co3sqzawmune MOK 
apPekT H pagxHONOME XH, HAaNpuMep MaKeTHI NOZ- 
BORHBIX JOJOK, CaMOJleTBI c MepegaTuHKamMa Nomex. OHH 
HMeloT O6bINHO COGCTBeHHbIH ABHraTelb. 

1.222, C6pacoteaemoie mena. K HaM OTHOCHTCA: GoM6bI 
nayaowyve, WiaHApyroulue (tbyracubie, GOMOLI-MHHEI, GOMObI 
cHa6KeHHA); CAaMOJeTHI-TOpriezbl (HaBOZHbIe, NOMBOLHEIe). 
OTH OObeKTHI MOryT ObiTb : 

1222.1. Bes co6cTBeHHOrO ABHraTeaa. 

1222.2. C co6cTBeHHHIM ABHratTedsem, 

1,223, Crapxdot: 

1,223.1. Bes co6cTBeHHOrTO ABHraTeNla 
(apTHanepufickve cHapsapt). 

1223.2. C coOcCTBeEHHHIM ABUraTewdemM (pa- 
KeTBI BCeX THNOB, Topmesn). 

Ta6a. 1 paeT o6o6mleHHe MpHBegeHHOH B pa3zgene 1.2 
KlaccHpuk aun, 

Ta6bauya l 
TEJEYMPABIAEMBIE OBDBEKTEI 
YnpaBanevpie cpeyqctsa 


Yupasanemeie HOcHTeIH NpPRGOpos nopaxXenna 
c BOsBpameHnHem | 6e3 BO3Bpamenua 
Ha6.ozenne Hocntenn 3apa- 
c Telénepenauel c Temenepezauelt HOB, OOBEKTEI 
aHHbIX WAM 6e3 Hee aHHbIX AOMHOTO sppexta 
C6packiBanHe cpexcTB nopakenua C6pachipaemble Tela 
Makers nesei Cuapagn 6e3 co6- 
6e3 paspymenug c pa3spyuieHvem CTBEHHOTO JBHra- 
BeslencTBHe Noma- TeIA Hc COOcTBeH- 
Aanua HBIM ABHTaTesem 
Mogeau —_ TMpoune 
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1.3. TRPAEKTOPHH TEJIEYNPABJIAEMBIX OB bEKTOB 


Ec B OCHOBY MpHBeyeHHOw B pasfete 1.2 Knaccudu- 
KallMH HoOdoKeHO pasinyHne TeleynpaBlnemMblx OOBeEKTOB TO 
UeAM UX IPHMeHeHHA, To 3fecb OyleT Rava KNaccniuKkanua 
HX M0 TpaekTopHamM yBuxKeHHA. MoxHo O6blIo Ob! CHORA 
AVIA KaKMOrO U3 MHOTOUMCJICHHbIX ClydaeB IMpHBeCTH OTJe/b- 
Hble IpHMepbl NPHMeHEHHA ; OAHAKO BaKHO AMUIb BbIABHTb 
TAaBHble NPH3HAKH, KOTOpble HAM NOSBOAAT MpoOusBecTH 
KlaccHuKalwio onpeseienHEx o6pextos, IIpexye sBcero 
MOXKHO pa3/lMyaTh : 


1.31. Mecto ctapta u weaH 


Mecto crapTa 4 UWeIM BO3MOXKHO: 


1.311. Ha semae. 

1.312. Ha Boze. 

1.313. B Boszyxe. 

1.314. B mMexnaaHeTHom mpoctpaHctse. 


Sto yxe gaeT 16 xKatTeropuH o6beKToB, mpuyem OT- 
AeibHble OGbeKTEI MOTyYT MPHMeHATECA AVIA NlopaxeHna 
Pa3SAMUHBIX Wedel WIH WMeTb pa3JIHUHble MecTa cTapTa 
(Hanpumep, TeneynpaBJiaembie GomMObl MoryT IIPHMeHATECA 
AJA TopaxkeHuA Wee Ha cylle H Ha Boge). Uncwo Tteopetu- 
YeCKH BOS3MO2KHEIX KOMOHHAUHH BospacTeT Oo 25, ecu 
Mallee pasivuaTb MecTa CTapTa WAM WeH: 


1.312.1. Ha Boze. 
1.312.2. Tlog Boxoi. 


1.314. B mMexnaaHeTHoM mpocTpaHcTse. Hexotoptie 13 
HHX IpecTaBuleHbl rpaduyeckH Ha puc. 1, npwuem nepBax 
uudpa no NpHuATOH Bblllle CxemMe O3HauaeT MeCTO CTapTa, 
a BTOpad — MecTO Ie. 


1.32. Tpaextopua 


Kpome oT1M4Ha No MecTy CTapTa H Le, MOXKHO NpoBecTu 
elle pasiMune No TpaeKTOpHH CileqOBaHHA TeJleylpaB.aemoro 
oO6bektTa OT cTapTa K eau. Tak, HampuMep, Ha3eMHad edb 
MOKeT ObITb JocTHrHyTa c cywmM (1—1) npH a”BMKeHHH 
o6nexkta: 


16 Taaea 1 


1. Ilo nopepxHocTH 3eMIH C NOMOMLbIO HaseMHBIX TeJle- 
yupaBasemMprx MaumH (1—1—4). 


Pue. 1. Hexoroppe posMoxHbIe BapHaHTh cTapTa H He/H 
TeseyNpaBJAeMBIX OO6BEKTOB. 


2. Tlo Boguol noBepxHocTH, JexKamel MexKAyY cTapToOM 
H Wesbio, C NOMOMbIO TeneynpaBAeMbIX ampHOul (1—2—1). 


Puc. 2. BosmoxHocTH BOSLyWIHOH aTaKH MopcKOi eau. 


TB — Teneynpaspasempie Gom6b1; TPC — reneynpapanemble peak THB- 
Hble cHapagpi; TTB — TeneynpaBasembie naanupyioulHe 6oM6n; 


THBB — vreneynpasasembie nianHpyioulne Gom6nl c morpyxX*e- 
HHeM B BOXy; T(#) — TeneynpaBademble TOpNesb! (HAABOAHEIE) ; 
THe 6) — TeneynpaBanemble TOpMexb (noABOABEIe). 


; 3. Ilo Bo3yyxy Cc NOMOLIbIO TeleyNpaBJIAeMbIX CHapAJOB 
(1—3—1). 
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Kopa61b MoKeT ObITh ROCTHTHYT C NOABORHOH JIOAKH 
(2.2—2) : 

2.1. Ha noBepxHocTH Bogbl, Korfa NOZBORHaN soAKa 
HaXOMHTCH B HAXBOAHOM nowoxeHuA (2.2—2,1—2.1). 

2.2. Tlon Bogoh c noMouibio Topnene (2.2—2.2—2.2). 

3. Y BO3AYXa C MOMOUIbIO peaKTHBHEIX CHapAZoOB (2.2— 
3—2.1). 

Ha puc. 2 noka3aHbl Tak2Ke NpHMepbl aTaKH MOpCKoli 
eH ¢ CcaMoueta (3.2). 

OG6o6mleque ONMCAHHBIX BO3SMOXKHOCTeH WaHO B TAG. 2. 
Kpome MecTa crapTa HW eH MOKHO elie B kayecTBe 
BaXKHOrO MpH3Haka, OTAMYaIOMero OObeKTHI, yKasaTb Ha 
pa3IH4Hbie THMbI CTapTa. 


1.33. Tun crapta 


B 3aB¥cHMocTH OT BHJa CelHabHoro OGbeKTa cTapT 
OCyMeCTBIAeTCH Kak: 

1,331. Butesgz. 

1.332, Baner. 

1.333. C6poc. 

1.334, Buictpen. 

Alanee, crapT MOKeT NogpasqelATeca Ha: 

1.331.1. Cao6oqubii, To ecTbh 6e3 NpHzaHuA cTapTyio- 
emy o6bekTy oco6oro HanpaBneHHA. 

1.331.2. Hanpapaenubii (HanpaBssiolive MYTH: pevbCchl, 
NO03bx, TPy Obl). 

1,332.1. Bes gononHHTembHOrTO CTapToBoro ABHTaTevaA, 

1,332.2, C JONOAHHTebHEIM CTAPTOBbIM ABHTaTewieM (ABH- 
TaTeqH CTAapTOBbIX TeleKeK, COpacbiBaeMble BCIOMOTraTeIb- 
Hble pakeTHble JBHTAaTeH HU T. JL). 


1.34. Tun veaeh 


1.341, Maouagupie. 

1,342, Toueuupie : 

1,342.1. Herogpuxuple. 

1.342.2. Tpnoxyuinecsa (3necb CylleCTBEHHYI0 pOvlb HTpaeT 
CKOpOCcTh JBH)KeHHA H MAaHeBPeHHOCTh Leh). 

B s3aBHcHMocTH OT THNa TelleynpaBAdemoro OGObeKTa 
(1.2), Mecra H Tua CTapTa, TpaekTopuu uw wenn (1 3) mpenD- 
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ABAIOTCA PasJIHUHbie Tpe6oBaHHA K YUpaBseHHIO B OTHO- 
WeHHH ero MeTORa, TOUHOCTH, 3aTpaT H T.n. OnHako, npexze 


WeM pacCMaTPHBaTb CaMble Me€TOAbl yipaBJeHHaA, 


HY 2KHO 


crellaTb H€KOTOpbie 3aMeqaHHA O MeXaHHKe YiipaBJeHHdA. 


TPAE KTOPHH TEJIEYINPABJAEMDBIX OB bEKTOB 


TaGauua 2 


2. B Boze 4. B mex- 
I. 8. B Bos- | Mahe THOM 
Ha semae Hay nox aAyxe nipo- 
Bonok Bono cTpaHcTBe 
Ha Hasem- C6pa- _ 
seme HBIe CbIBa- 
Mall HHbI Amou- | empie na 
Oun, SEMJIIO 
Amou- | ZOPPY-| ynpas- 
6un *KalO- | 7HeMbIe 
ILHECH |o6beKTHl. 
Tod | Cépacti- —_ 
1. ‘Ha- | B Boge | Amou- Bony anouGun 
3eMHAaa uu 
B sos- | Camo- Camo- | Paxetn | Asua- 
ayxe Je THI, AeTHI, Gom6nl, 
CHAapAJbI | CHApADBI apt. 
cHapagyl 
Me KT a- Paketn 
HETHOM 
erpan- Mexnuaanet- 
oTpe HbIe pakerThl 
Ha _~ —_ _ _ 
semue Amou- 
6nn 
B Boze Kopa- Tlog- — ~~ 
2.8 6n4, JODKU 
Boge Topneyp 
2.1. B so3- | Asuna- Asna- 
(Hag nmyxe 6om6nl, |Cnapagpr! Panett: | 6om6nl, 
BonO#) B CHAP AJB cuapaap|( Paxetn 
Me Ki1a- _ _ ~ ~ 
HETHOM 
npo- 
cTpan- 


cTBe 
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Leap 


2. B 
Bone 


2.2. 
(Ion 
Bo Doli) 


3. Bos- | 
aAyunasa 


Crapt 


Tpa- 
leKTO- 
pHa 


Ha 
semue 


B Rone | 


B Bos- 
aAyxe 
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Me XIL1a-| 


HE THOM 
npo- 

eTpan- 
cTBe 


Ha 
seme 


B poze 
B 303- 
ayxe 


B 


Me XK ILia - 


HeTHOM 
m1po- 
cTpau- 
cTBe 


: 


\ 
( 


1, 
Ha 3emue 


Hay 
BOsOK 


2. B sogze 


nog 
Bowot 


Am@u- 
6un, 
norpy- 
*Kalo- 
IHeCa 
nog 
BOY 


Top- 
negbl 


HBIe 


Topne- 
} abl 


| onpoa- 


JIOLKH,: 
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: 


Topne- 


' Iuy- 
OuH- 
| hie 


Gom6nl, 
caMo- 
NeTH, 
Top- 
ne qbl 


7 
14, B Mex- 
“1aHeTHOM 
npo- 
eTpanctBe 


Camo- 
JeTHI, 


| CHAPS bl | 


Camo- 
JeTbI, 


CHap abt 


Pakertol 


Camo- 
JIE THI, 
CHapAABI 


4, B 
MexKIa-! 
HeETHOM 

npo- 
cTpan- 

CTBe 


Ha 
semue 


B Bone 


B Bo3- 
nyxe 


B 
MexKna- 


HeTHOM | 


Ipo- 
cTpau- 


CTBE 


Pakerbl 


Paxerni 


Paxerobl 


PaxkeTH 


Paxertu 


i 
' 
{ 
| 
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1.4. MEXAHHKA TEJIEYIMPABJI EHHA 


1.41. OGbem ynpaBuenua 


B 3aBMCHMOCTH OT Toro, ABMKeTCA JIM TeeynpaBAeME 
OObeKT No cyule, NO BoRe HIM NOR BOAO, B BOSAYXe HH B 
M@XKIVJAaHeETHOM MpocTpaHCcTBe, oNpefemseTcH wucO ero 
cTenenel cpo6ogbi. Oxo paBuo!: 


1.411. Jia HasemHbix H BORHBIX OObeKTOB... 2 
1.412, Jina noOxBORHBIX, BO3RYLIHbIX WH MexK- 
MWAHETHBIX OOBCKTOB ...¢....002002- 


Ec paccMaTpHBaTb NocTynaTedbHoe BH IKeHHE B ,,Ipo- 
HOJIbHOM” HalpaBAeHHH Kak OHY CTeleHb CBOGOAEI (B03- 
eHCTBOBATb MOXKHO H3MeCHEHHEM CKOPOCTH JBH2KCHHA, CM. 
1.421), To aaa coOcTBeHHO yipaBseHHA ocTaeTCa : 

OAHA WIOCKOCTh (BeBO—BIpaBo) y Ha3eMHbIX H Had- 
BOZHBIX OGbekTOB (1.411); 

Be MOCKOCTH (BAeBO—BIpaBo H BBepX—BHH3*) y NOL- 
BOAZHBIX, BOSAYUWIHBIX H M@KMJaveTHbIX OGbeKTOB (1.412). 

B noaspHol cucreme Koop2HHaT 3TO O3HauaeT JA Tep- 
BHIX BpauleHHe (1.411) Bokpyr BepTuHKaNbHOH ocH, AA 
nocdegquux (1.412) — spamjeHHe Bokpyr gAByx ocel: 

1.412.1. JIv60 BoKpyr BepTukasbHOH Hu TonepedHou ocelt 
(,yapaBlenve B WekapToBolt cucTteme KOOpgzMHaT’). 

1.412.2. JIu60 Boxpyr npogoubHol wu nonepeawHoH uu 
HpOAOAbHOK U BePpTHKaJIbHOH ocelt (,,ympaBmeHHe B NOJAp- 
HOH CHcTeMe KoopyHHat’). B Ta6a. 3 ado conocTaBjleHHe 
STHX OTIHUATEIbHBIX MPH3HAKOB. 


1 Hmeiotca B BHAY TOKO cTemeHH CBOOOAB NocTyMaTesbHOrO 
NepeMemeHuA B MpocTpancrTsBe, IpeAcTaBAlOMNe OCHOBHOM MHTepec 
AAA YIpaBJeHHA, B TO BPeMA Kak CTelleHH CBOOOAbI BpameHHA BOKPyr 
TpeX OcCeH ABMAHIOTCA CPEACTBOM Aid M3MCHCHHA COCTOAHHA ABH Ke- 
Hud. Bpamatenbuble cTeleHH CBOG6oAb] HEOOXORNMO MPHHUMATb BO 
BHUMaHHe Torga, KOrAa, KpoMe BOSAeCACTBUA Ha pexXUM NocTynartenb- 
HOrO ABH KeHHA, HYKHO BAWATh TakKe Ha NOWOReHHe OObEKTA B 
HpocTpauctTBe. ITO HMeeT MeCTO, Korma OObEKT AON KEH CTAGHNBH- 
POBATBCA, HANPUMeP, OTHOCHTEIBHO NPOAOJbHOM ocH, YTOGHI COxpaHA- 
0Ch B Cle IpOcTpancTBeHHoe NMOAYWHeHHe KOMAHAaM ypaBweHua 
OTHOCHTEJbHO ABYX Apyrux ocei (cm. 2.23 wu mpuMmepsi 3.522 u 3.523.1). 

2 Saech, Kak HB TAG. 3, IpemMomaraeTca, B OCHOBHOM, TopH30H- 
TaMbHOe MoOcTyNaTetbHoe ABUKeHHe TeeympaBAHeMoro OGbexKTA. 
Tipu BepTHkanbHOM ABH KeCHHA BMeCTO «BBePX—BHH3) MPHHATO Ha- 
1paBmenne «Bnepex_—Hagzady, CH HAOTIOAATeb HAXORUTCA BHE JBH- 
a“ymeroca O6beKTa. B MexMManeTHOM MpoctpanctTBe 9TH O6o3Hate- 
HHA TePAlOT CMBICA H MOTYT 6bITh OTHECEHBI TObKO K OCAM-O6BbeKTA. 
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Ta6bauya 3 
OBbEMbI VINPABJIEHHA 
TeneynpaBasnempre Hasemuule, TlozBogHble, BO3AyUIRE!e, 
O6beK THI : HafBoyHEe MexKWakeTHbIe 
Creme cBo6oabl 2 3 
IlnockocTw ynpaBjeHHa i 2 
—, $$$ | $e 
BueBO — BJIeBO — BBepxX — 
Hi 
Hanpasaex e BIpaBo BIIpaBo BHH3 
H ee 
‘ : BepTHKaJbHad | BEPTHKaJb- nonmepeu- 
| AE KAP TOBO OCcb Haav OCb Haw OCb 
Yupas- TpOAOJIb- nonepeq- 
weHHe Haw OCb Haw OCb 
nowapHoe _ OOO Pee 
Bep THKaJIb- NpOOJIb- 
Hav OCb Hava OCb 


Tlocie H3I0%KeHHOTO CTaHOBHTCA ACHbIM, UTO 3aTpaTbi 
Ha TemeynpaBleHHe OObekTaMu No 1.412 (noA~BOAHBIe, BO3- 
AYUHBIe H MeKMIaHeTHble) Bcerfa Goble, YeEM Ha YipaBuie- 
Hue OGbeKTamu no 1.411 (HaseMHble, HaABOsHbIe), TAK Kak 
AAA MepBbIX HYKHO NepesaBaTb — OHOBpeMeHHO WIH 
NOCMeAOBaTeIbHO — Goubliiee UACIO KOMAHI. 


1.42. Cnoco6ni BosxeiicTBuA Ha ABH AKeHHE 


Cnoco6bl mpeppalieHHA MpHHATOM TeseynpaBsaeMbIM 
OObeKTOM KOMAHAbI B BOSseliCTBHe Ha ABM2KeHHe (HCMOMHe- 
Hue KoMaHsbI 1.15) MoryT 6bITb upesBbIuaiHO pasHooOpasuHbl. 
Ilenbio STO KHHTM He ABJIAeTCH paccMoTpeHHve B AeTaAx 
STHX BOMpOCOB MeXaHHKH. Sfecb GygeT WaHo B paMkax 
»CHCTEMaTHKH” 9STOrO pasfela Jb Germoe o6o6meHHe 
BOSMOXKHOCTeH OCYLIECTBICHHA 3aau, CBASAHHBIX C TeJle- 
yupaBjleHHem, 

1.421. Opeanot npueoda. BosgeiictBue Ha CKOpocTb No- 
CTYNaTeIbHOrO ABH XKeHHA (B HAaNpaBeHHH MpOAOMbHOK ocH) 
UpakTvyecKkH BCerga OCYUIECTBIAeETCA MOCpeACTBOM YripaBule- 
HHA ABUraATe eM WIM NpMBeseHneM B JelicTBHe TOPMO- 
80B. B Ta6a. 4 yka3aHbl OCHOBHbIe BO3MOKHOCTH. B HH «HEL 
CBoeli 4acTH OHA COsepxKHT O630p (1.422) opraHos ynpasae- 
HHA, TO eCTb CpeACTBa BOSACHCTBUA Ha IBY KeHHe B HalpaBse- 
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HHAX, NepNeHAHKYAAPHbIX HaNpapmenuio ABMxKeHMA!. Tipu 
paccmoTpeHuu Ta6l, 4 CTaHOBHTCH ACHHIM, YTO OTHOCA- 
UlMeCA ClOMa OpraHbl yNpaBeHHA B OTHOWEHHH BLIMOJHACMBIX 
®YHKUHH, 3aTpaT, TOWHOCTH, KOMuWUeCTBa NoTpeOmmemolt 
SHEPrHH HT. A. IpesBLMahHO pa3sHoOOpas3bi. 

1,423, Henoaxumenonore opeanot. BcnomoraTebHble cpea- 
cTBa, Cy Kauue Aa Mpusesenua B AelicTsue opraHos 
peryJIMpoBaHHA NpHBOAa WH OprakoB yupaBleHHaA, No cpoek 
KOHCTPYKUHH B CTONb GoJbWION CTeNeHH 3aBHCHT OT XapaK- 
TepHCTHKH CooTBeTCTBYIOWerO TeneynpaBlaemoro o6BeKTA, 
YTO 3€Cb MOXKET ObITh AaH OO30p AHUb B cpopMe Nepeuncuie- 
HHA OCHOBHBIX BO3MOKHOCTeH. PaccmaTpuBaad TaGu. 4, MOXKHO 
NputTH NpHMepHO K CwJesyiomeH KnaccuduKkayy : 

1.423.1. Orxppitve uw 3akpbiTve BeHTHeH wT. IL: 

y Naposnix ABuraTeseti 1,421.21 
y ABuraTesiel BHYTpeHHero cropaHHa 1.421.22 
B CBASH C peryIMpoBaHveM NogauH sHepruu 1,421.31 
B CBA3H C TOPMO2KeHHeM NpoTHBoNpHBopOM $1,421.44 
B CBA3H C yilpaBuleHHem ryceHwuHOH cucTe- 

MOH (BYXCTOpoHHee peryupoBpaHne 

lipHBoja) 1.422,22 
B CBA3H C yupaBsleHHeM NocpesCTBOM Apy- 

THX KOMOHHHPOBAHHHX Mpu- 


BOOB 1,422.31 
Y peakTHBHBIX ABHTaTedeh 1,421.24 
B CBA3H C pery/IMpoBaHHeM NomauH SHeEp- 

Tuy 1.421.31 
B CBA3H C BKJIOUCHHEM JONOJHHTCIbHBIX 

conel 1,421.34 


B CBA3H C TOPMOKeHHEM NpOTHBOABUraTesiem 1,421.44 
B CBA3H C YIpPaBJIeHHeM C NOMOLILbIO cocTaB- 


Horo j;BHraTelA 1,422.31 
B CBH3H C BKJIOVeHHeEM JONOJIHATeIbHbIX 

cone 1,422.33 
pW ynpaBseHHu TyTeM 3aTONNeHua 1,422.51 


1 C TOUKH 3peHHA MeXaHHKH MexAY AeficTBHeM OpraHoB NpHBosa 
H OpraHoB yiipaBleHHA HET IpHHuMNHaIbHOK pasHnubl. B o6oux 
cAyYaAX peib wAeT 06 YCKOpeHHAX (NOAOKUTCIbDHEIX HAM OTPHA- 
TCIbHEIX), KOTOPbie coo6mjaiotTca ABHKyMeMyca OGbexTy. OxHaKo 
TO, ITO STO OGLI4HOe, BOleMMee B ynNOTPeGeHHe paszenenHe C Tex- 
HHYeCKOH TOUKH SPEHHA ABAAeTCA OGOCHOBAHHEIM, BUAHO H3 TAG. 4. 


Ta6auya 4 


Opzano npusoda u ynpaenenua 


r, 3 Hasemusie | Ha code _ Bosdyw {Mex 
eneynpasnsembie odseKme) ensco] despens-1 a mod nore |noc- 
P cove. [NCdeodNse a nete Herne, 


1.421.1.Opzane: npusoda 8 
(9uxumenu) als ARE ala} felele! |8 
Oo = Px) ed 
=|5 SES s/E RS asl 8 = 
SE] | [S/alS/8/ale/§|{/S/8/8|&|e 
= Ry 
ul & u{S]o/ 3/9 8 Se] ISS] 8) © 
3) = 3/9] 3) =| 3/8] e/Slelarsls 
=| 9} S315] o| E]S] a) Siri Sp sia 
of S/S 3/818) 5] S18] 3] 3/8) 2) 3) e/5 
SEES Sy 1 S| = x £3) 5/8) §)5 
Ofeg] <= >] pe] SLOP) SRS] Stes] S(O] Slo 
sl ale 218 §] 881s) 8 S313] 9) Slo 
slale FS (OH Ie HO ec 
IS Fre) hod ACH Mc) od Ed nk) cd cd 
aa! 


2it Nopuinessie 
212 Typéunor 
22 Aeueamen 221 Yemerpexmaxmusie 


ehyimpeHHezo 
ezopanua 


YW 
VA | 


i 
a 


223 Fasoesie mypounel 
[lusens -anekinpoxod 


231 Toxocsemnunu 
yecnue 232 Bain, uw axxymya. 
24 Peaxmus- |_241 Bo3d.-peaxinmusn. 
Hule 06 » 242 Mud, -peaxmuen, 
gamenu 243 Mopoxossie 
25 Fpasumauuonnoe none 
31 Modeod suepeuu 
32 Nepedamounoie Mexanusniol 
33 Usmenenue uiaza suxma 
34 Jononuumenonbie conna 
41 Konechtie mopmo3sa 
Topmomenue o epyxm 
43 Nogepxnocmu conpomuenenun 
44 lpomusonpuegd 


1 Cmpenku 
21 Mosopomuste ocv. 

2 Fycenuxnoe ynpaacnenue 
CocmagHbie Geuzamenu 
2 Omunonenue Oaueaimenn 
3 dononnumesbuoie Oroge1 

1 Pynu 
2 Uumepuenmopot 


1,421.2 
Aeueamenu 


: 


(i 


aeHue |npuai 


a Se ee SS § Se ee 


1.422 


Opeanet u cnocobs 
ynpaenenus 


5/ [lepenueanue mudxocmu 

52 Cmeujenue wenmpa mamecmu 
53 Fupockoner 

54 Tena unepuuu 


WE ilupono npumensemcn C] Ocoésre cnyyau 
B3 Npumenzemca, no cpasnumensno pedro (A) Hocmuyecnua xopabas 


. 8 ammocwepe 
Ilpumenenue eogmomno [B] Camonem na semae 


* Tlogx BoafyUIHO-peaKTHBHDIM ABHTaTeneM NOHUMaeTCA peakTHBHBIA ABuTa- 
TeNb Ha AHAKOM fopioueM, HCNONb3SyiouH aTMOCcepHbId BO3AyxX B KaUeCTBE 
OKNcHTeIA. B MpOTHBONOMOXHOCTh XKHAKOCTHO-peaKTHBHOMy ABuraTedio, y 
XOToporo OKHCAMTeNb HAXOAUTCA Ha GopTy eTaTembHOrO annapata. 
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pH yupaBleHuH MyTeM H3MeHeHHA MOJIO- 
XKCHHA WeHTpa TAKECTH 3a CUeT Mepe- 
KadKH XKHAKOCTH, a TaK2Ke BO BCeX CJy- 
WaixX NPHMeHeHHA TuApaBIWUeCKHX HH 
MHEBMaTHYeCKHX CepBEMOTOPOB 1,422.52 
1.423,2, TIpHpegenwe B gefictsHe sBbikmiouaTenel Man 
SICKTPHYCCKHX peryJIMpYOUlNX STeMeHTOB (conpoTHBTeHHH 


WT. TL): 
y » i enb-sneKTpINECKEE aBuratesett 1.421.224 
y YHCTO SHeKTPHYECKHX ABUraTenel 1.421.238 
B CBA3H C perysHPOBaHHeM Nogauy (areK- 
TpHyecKkoh sHeprHuH) 1.421.31 
Ip 3uIEKTpHYCCKOM TOPMOKeHHH 1,421.44 
B CBA3H C ryceHHYHOH cucTemot ynpasse- 
HUA 1,422.22 
IPH ypaBAeHHH C NOMOLIbIO APyrHxX KoM- 
OHHHPOBAHHBIX NPHBOAOB 1.422.31 


pH YupaBJlenuH NocpexcTBoM Tel HHeEpLUH 
(cosqaHve MpOTHBOMOMeHTOB), a TaKsKe 
BO BC€X APYruX Ciyyaax Np MpHMeue- 
HHH SJICKTPHYeCKHX HH 93J1eKTpOMar- 
HHTHBIX C€PpBOMOTOPOB HH ApyrHux 
SNeKTPHYeCKHX NepeksmovaTenet 1,422.62 
1,423.3. TlepecraHopka MeXaHHWueCKHX 3JIEMCHTOB KOH- 
CTpyYKUMH pH perywHpoBaHHH TIpHBosa : 
nlocpesxcTBoM NepesxaTouHoro MexaHHsma = ‘1.421.32 
NOCpeACTBOM H3MCHCHHA nepesaTouHOrTo 
WHCa MeKAY ABHTaTenem H NOTpe6u- 


TeeM SHEprHH 1,421.1 
NOCpeXCTBOM H3MeHeHHA ycTaHoBKkH BuHTA 1,421.33 
€ TOMOLLbIO TOPMOs0B 1,422.1 
C TIOMOMIbIO KOJIECHEIX TOPMO30B 1,421.41 
IlyTeM TOPMO2KeHHA O TpYHT 1,421.42 


yTeM BbINycKa HOBePXHOCTeH conpoTus- 
JleHua (HaNpuMep, BOSLYWHbIe TOpMo3a) 1.421 43 


IIpH CTpeounoM yupaBAeHHU 1.422.1 
IPH yupaBueHHn HaNpaBaroMeli ocbio 1.422,21 
IIpH ryCeHHwHOM YIpaBAeHHH C O6ULYM IpH- 

BOOM 1.422,22 


IyTeM OTKIOHeEHHA NpuBoga (BuHTa, conen)1.422.32 
pu yupaBrenuu c noMoubio pyvieli u T. A. 1.422.4 
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pH cMelleHuH UeHTpa TAxKeCTH NyTeM 
nepeABHKeHHA TBeEpAbIX Macc 1.42252 
NYTeM BPallleHHA THPOCKONOB WIM Ted BO- 
Kpyr rupockona (mpuuem nepecTaHoBKa 
MOXKET MPOMCXOAHTb C MOMOLLbIO CHIIO- 
BbIX AKKYMYJIATOPOB HIM CEpBOMOTOPOB 
BCeX THNOB) 1,422.61 

To, YTO STH PasNHYHA He ABJAIOTCA Pe3KHMU, BbITeKAeT 
XOTAH Obl yxKe H3 TOFO, UTO BEHTHIM, HaNpHMep, ABIAACD 
MCX@HHYECKHMH SJIEMEHTAMH, YMpaBJIAIOTCA pH MOMOMLH 
ajleKkTpuyectsa. UTo6bi yKasaTb Ha MHOrooOpasHe BO3MOX- 
HOCTeH, NepeyHcMM pa3/IHYHbIe cnoco6bl aeKTpHyecKoro 
MpHBoda MeXaHH¥ecKHX BeHTHJEH : 

1.423.11. C nomoubio aeKTpuyeckoro ABUraTelaA. 

1.423.12. C nomMoutbio smekTpoMarHHTa. 

1,423.13. C momMonybio smeKTpHuecKoro 3axKHTaHHA MHpo- 
naTpoua. B To BpeMaA kak B NepBbIX ABYX CyWaAxX BO3MOXKHO 
HenpepbiBHoe peryrupoBanue, B cayyuae 1.423.13 BpInoHHMO 
O6LIYHO TObKO OTKPBITHe HIM 3aKPbITHe BEHTHJIA. OTO 
pasiMuve mpescTaBideT co6oh Apyroli BaxkHbIH mpvsHaK 
AA KNaccupukalluu MCNOJHHTeIbHBIX OPraHoOB (CM. O Helpe- 
PHIBHOM ynpaBeHuu M ynpaBleHuu Tuna ,,la—HeT” (2.31, 
puc. 10)). 

Ecau co6patb Bch a«uTepaTypy, B KOTOpoH MCuepmbi- 
BalOWe PACCMOTPeHL! 9TH BONPOCI, TO COCcTaBHaCb Obl 
Wenad Ou6auoTeka. VW gelicTBuTembHo, Oblm npofzentaH G6oub- 
WOH NYTb OT pesHHOBOrO MOTOp¥HKa NpuBosa pyieH Tese- 
YUpaBAeMbIX aBvaMOfedeH H AO pyvieBbIx MalwuHH ,,lepuH- 
reH” HJM MHOTFOMOTOPHBIX TPaHCOKeaHCKHX CaMOVIeTOB. 


1.43. TouHocTh ynpaBjrmeHua 


TpeO6oBaHHa, KOTOpbIe JOJXKHbI MpebABNATbCA K TOU- 
HOCTH TeleyMpaBIeHUA, 3ABHCAT OT THMa, TpaeKTOpHH U B 
OCO6eCHHOCTH OT CKOPOCTH ABY2KeHUA ynpaBAemoro O6eKTa. 
[payvubl JocTuxKuMoH TOUHOCTH oONnpenenAoTcA B OOIIeM 
TOUHOCTbIO ONpeseNeHHA MecTOMONIOmKeHHA OOBEKTA (a6co- 
JIOTHO HIM OTHOCHTEJIbHO). 

UYem G6bicTpee ABM XKETCH TeeynpaBAAeMblli OObeKT, TeM 
MeHbIe MpOoMexKYTOK BPeCMeHH JIA BbINOHEHHA KOMAH 
TeMeylpaBeHHA OT MOMEHTA HX BbINauH JO MOMeHTAa HCHou- 


26 Taaea 1 


HeHHA HW TeM Bbillle TpeGoBaHua K TOUHOCTH YpaBleHua HK 
OMpeNeJIEHHIO MECTONOMOKeHHA TeleynpaBIAeMOrO O6beKTA. 
Tak, Hanpumep, TeeympaBleHHe OoubIHM, M@AJI€HHO JBH- 
X%KYWHMCA HaBOAHbIM KopaGJiem NpeAbABAAeT 3HAYHTEIbHO 
MCHbIUMe TpeOoBaHHA K TOUHOCTH H CKOpOCTH HCNOJHEHHA 
CHTHAJIOB YipaBJIeHHA, YeM TeeynpaBeHHe CHApAJOM, KOTO- 
pbli AOuKeH NopasuTb ABHralowyiocA Web pH oomek 
TIpOAOMKHTCMbHOCTH MOeTa B HECKOJIbKO CeKYHA. 

B cBA3H CO CKa3aHHbIM HYXHO elle YNOMAHYTb O aJb- 
HOCTH JelicTBuA cBaA3sH B TeNeynpaBneHun. Hapsaay c Apy- 
ruMH (pakTopaMH oHa oNpegzenaeT MexKAY UpowuM BEIOOp 
Tuna nhepeqauv, sacToThl HT. A. (CM. pasyem 2.7), 

Muoroo6pasve BbICKa3aHHbIX 37eCb NOMOKeHHM ykKa3bi- 
BaeT Ha TO, UTO KOHCTPYKTHBHBbIe PopMBI CHcTeM Teleympas- 
J@HHA MOTYT ObITb UpessEralnHo pasHooOpa3sHbl. B 3aTHx 
CHCTEMAX HCNOJb3YIOTCA HAyYYHbIe AOCTHKEHHA MOUTH BCeX 
oTpaceH (bH3HKH H TeXHHKH. Mx s3auMHad CBA3b YacToO 
CTaBUT Tepeq TeEXHHKOH OUeHb CJIOMKHEe, HO HHTepecHbie 
3anaun, B nocaeqyioumx pa3qelaX KHATH HeOOXOAHMO 
Tenepb AaTb 0630p TeXHHYeCKHX TpoOsem g7eKTpuueckok 
€BA3H B TOM Bue, KaK OHH BOSHUKAIOT B TeCXHHKe TeJle- 
yupaBjleHHa. 


TNABA BTOPASY 


TEXHHKA TEJIEYMPABJI EHHA 


2.1. BUAbI YNPABJIEHHS 


Uto6pl HanpaButTb GecnHIoTHbIti! O6beKT Ha olpeyeen- 
HY!O U@/lb HH 3aCTaBHTb efo JBHraTbcaA Mo onpeszeeHHor 
TPaeKTOPHH, CYLECTBY!IOT B OCHOBHOM (MIOMMMo HeylipaBuise- 
MOTO J[BHXKEHHA) TPH BO3MOXKHOCTH, KOTOpble CXeMaTHYeCKH 
npeycTaBJleHb! Ha puc. 3 [52]. 


Jlunua nepedauu <) 2.11 Aemonomnoe 
cueHanos mene- ynpaemenue 
vapaaneeun 
Y 
Wl > &Q © 2.12 Teneynpasmenue 
lynxm 
ynpaenenua 
Q-pee_ OD 2.13 Camonagedenue 
odsexma c 
ywensro Leis 
Ynpagsnaemolt 
odsexm 
We Boidaua : YcnonHenue 
KoMQaHOb! WS KOMCH@s! 


Puc. 3. Bugbl ynpapaenna. 


2.11. ABTOHOMHOe ynpasuieHne 


YnpaBiAembili OObeKT He HCIbITBIBACT HUKAKUX BHEIMHUX 
BOSJEHCTBHH (KPOMe CHJIbI TAKECTH WH CONPOTHBMeHHA TOH 
cpefbl, B KOTOpoH OH ABH KeTCa). B camomM oObeKTe HMeIOTCA 
CpeACTBa, OKASbIBaIOWHe BJIMAHHE Ha erO ABHKeHHe TAKHM 
O6pa30M, TOOL! OH cCeqOBaN onpefeeHHol mporpamMe 
nometa. Heo6xoquMble ,,KOMaHALI yipaBueHua” (cm. 1.1) 
BOSHHK@IOT HCKJIIOYHTeIbHO B CiLy¥ae OTKMOHEHUA OODEKTA 


1 Cm. 1,211.2. 
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OT 3apaHee YCTA@HOBJeCHHBIX 3HaYeHHIi NMpoOrpaMMb! MoweTa 
(Kkypc, BbICoTa, CKopocTb). ABTOHOMHOe ynpaBmeHue Ha3bi- 
BaloT Tak?Ke HHEPUHOHHBIM ynpaBJeHHeM, a B HeKOTOPbIX 
cnyyaax ,,cTaOumusauuet’?, Ono GykeT KpaTKO omucaHO 
B pa3sqene 2.2. 


2.12. Co6ctBeHHO Tejeynpaprenne 


YpaBAeMbli OGbEKT HCNONHACT KOMAHAbI, NOAaBaemble 
NO JIMHHM CBA3H (IHHHH TeleynpaBleHHa) C NYHKTa ynpaB- 
J@HHA, NpOCTpaHCTBeHHO OTAeNCHHOTO OT ABHIKYUWeroca 
o6nexta. TIpumenaemble pH 3TOM MeTOALI NoApobHo pac- 
CMOTpeHE! B pasfene 2.3. 

UtoObr MOKHO Ono CPOPMHPOBaTb ,,NPaBHJIbHble”’, TO 
€CTh YAOBJETBOPAIOMNNe HWeIAM TeleyNpaBIIeHHA KOMAHZEI, 
HEOOXOAHMO ONpesesHTb NONOMKeHHe TeeyNpaBAeMoOro 
OO6BEKTA OTHOCHTENbHO 3CMHOM CHCTeMbl KOOPAHHAT JH 
OTHOCHTeIbHO eH. OTHOCAINHeCA clOqa MeETOALI paccmaT- 
pusaiotca B pa3syene 2.4. 


2.13. CamonaBexenue 


YupaBsAeMb OGLeKT HMeeT OCOGOe ycTpolicTBo (roulOBKa 
CaMOHaBefeHHA), NOSBOJIAIOWee EMY ONpexeHTb CcoOcTBeH- 
HOe MONOKeHHE OTHOCHTeIbHO UeH WIM OTHOCHTEIbHO 
ApyruxX NYHKTOB, KOTOPbIMH ONpeyesAeTCA TpaeKTOpHa ABH- 
*KeHuA OGbeKTAa. VupaBaAaAoulve CHTHaJbI BOSHUKAIOT BCe- 
CTBHE OTKJOHCHHA HalpaBleHHA ABHKeHUA OGBeKTA (HH 
ero OCH B MpocTpancTse) OT HalipaBneHuA, 3aqaBaemMoro 
KOOpAuHaTOpOM elu. CamoHaBezeHHe mpeycTaBiaeT co6on, 
TaKHM O6pa30M, aBTOMaTHYecKoe ynpaBueHHe, XOTA H pH 
HaNMUHH BOSAeHCTBHA Ha paCCTOAHHH (cBA3b OObeKTa H 
wen). Bo3MoxKHble METOAbI pacCMaTpHBaIOTCA B pa3sgzeme 2.5. 


2.14. Kom6uHupoBaHHoe ynpaBaAeHue 


Bo3mMoxubl pasJIHUHbIe KOMOHHALWH 4S Tpex Ha3sBaHHbix 
Bbllle cmoco6os yupaBlleHua : C NOMOIULbIO KOMaHA TeJIe- 


1 HexoTopble aBTOpbl pa3M4¥aioT ynpaBiieHve 6e3 BHelllnero 
BMelUaTeIbCTBA WH yOpaBseHHe 0 MporpaMMe, HSMeHHemMoH Nocpeg- 
CTBOM KOMaHJ, H3BHe. 
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yUpaBeHHA MOXHO BMCIIMBATbCA B YCTAHOBKY Ha¥asbHbIX 
3HaYeHHH NapaMeTpOB B CHCTeMe aBTOHOMHOrO ynpaBue- 
HHA; MpH STOM pedb HeT yxXe 06 ONpeeNeHHEIX cbopMax 
Teneynpapnenua (2.253 uw 2.311.1). SaTem Ha npotaxenun 
BceH TpaeKTOpHH OObeKTa ynpaBeHve HM MOXeET OCy- 
WICCTBIATbCA Pa3JIMUHbIMH H CMCHAIOWMMMH Apyr Apyra Me- 
TOJaMH ; HallpHMep, OGBEKT MOKeT CTapTOBaTb Npu HHep- 
UMOHHOM yipasBsJeHHy, Jabille MocpeACTBOM TedleympaBJeHHa 
OH MOXKeT ObITb NpuBeeH B paloH We UH, HAKOHELL, aBTo- 
MATHUeCKH HaBeCTHCh Ha STY Uerb. IIpH nogoGHbIX KOMOu- 
HauwaAX B OCOG6OM paccMOTpeHHH Hy KAaeTCA Nepexog oT 
OAHOrO BHAa ynpaBleHua K Apyromy. HexorTopple cBa3zaHHble 
C 9THM NpoG6MeMbI 3aTpoHyTbI B 2.54 u 2.75. 


2.2. ABTOHOMHOE YIPABJIEHHE 


IIpHuuun aBTOHOMHOTO yipaBJIeHHA MOKeT GbiTb MerKo 
OObACHEH Ha CAMOM H3BeCTHOM MpH- 
Mepe ero IIPHMeHEHHA, — aBTOMaTH- 
YeCKOM yupaBJIeHHH Kypcom (pre. 4), 


2.21. Yupapaenne Kypcom 


Kypcospof rupockon, ycTaHos- 
JI@HHBI B KapwaHHOM Tlogpece, Ha- 
TIpWMep Ha caMoseTe, HMeeT Ha 
cBoeH TOPpH30HTaIbHOH pamKe A 
KOHTaKT K, KOTOPbIM CKONb3HT NO 
KOJIbLY O ABYMA KOHTAKTHBIMH T0- 
aykonpyamMu O(z) u O(n). Kobo 
O 3akpeleHO HEMOABAKHO Ha CaMo- 
jete, Ecru camomeT (4 mosTomy 
KOJbuO O) NopopayuBaeTcaA BOKpyr 
CBOeH BepTHKAaJIbHOH OCH (HanpHMep, 
HO ¥acoBOH CTpetKe), B TO BpeMa 
Kak OCb rHpockona coxpaHseT cBoe warnieckore fanaa neana 
HallpaBlleHve B NpocTpaHcTse He- KYPCoM. 
H3MeEHHbIM, TO KOHTaKT K — O(n) 

SaMbIKaeTCA, Ha IpaBbiii 3iekTpoMarHuT M(n) nogaetcn na- 
IIp#2Kenve OT OaTapew H OH NpHBO_UT B ABHKeHVe PyMb Ha- 
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npapsenua P, Baaronapa sTomy cosqaeTca Bpallaiouwit Mo- 
MeHT H CaMOJIeT NOyuaeT Bpatllenve BeBO Jo TeX Nop, moka 
KOHTAKT CHOBa He Pa3OMKHETCA H Pyb He BEPHETCA B CBOE 
HCxoqnoe HelTpajbHoe NoNOKenve HW T.A. Takum o6pasom, 
B MpHHUMNe AOCTHraeTcA ,,aBTOMAaTHYeCKOe YIpaBMeHHe Kyp- 
COM’, TO eCTb dvIeKTPpOMeXaHHYecKoe ycTpolicTBO 3aMeHHeT 
yuenopeka Ha MYTH OT lWKaJbl KypcoBoro ru- 
pockona Jo pysel HalpaBleHua, rye B OObIN- 
HbIX YCHOBHAX TpeOyeTcH yuacTHe ras, 
Mosra WM Hor nunoTa. Ha npaxTuKe nogxo6- 
HYIO IIPHMHTHBHYIO CHCTeMY HCNOJIb3yIOT 
OYeHb PeAKO, HANpHMep ANA yNpaBleHuA No 
KYpcy MojleiaMu ToB030K 4 CyfoB [58, 59]. 
AIA TOUHO paGoTaIollux CHCTeM 93TO Mpe- 
PbIBHOe ynpaBmeHve Tula ,,la—HeT” (HJM 
»4epHoe—Genoe’’) 3aMeHAETCH HEMpepbIBHLIM 
(,MeCTpbIM”’) ynpaBleHHeM, pH KOTOpOM 
BMeECTO KOHTAKTHBIX TOJLyKosel, IPHMeHAeT- 
CA, HampuMep, noTenuHometp J7m (puc. 5). 
Tipu cMeuieHuw KOHTaKTa NOTeHUMOMeTpa 
Puc. 5. KK ocyuiecTBaseTca NepecTaHoBka opraHa 
Tlotenunome tp ypaBlleHun C NOMOLMLbIO CepBOMOTOpa JI}0- 
Tupockona. 6oro Tuna. Ho mpu Takoli cucTeme B03- 
MO.KHBI KoJe6aHHA, OHA HecnocoO6Ha oGecneyHTb BbICOKOe 
KavecTBO perymupoBanua. Jina ycrpaneuua KomeOanuit 
HEOOXOHMMBI elle JONOJHUTeIbHbIe YCTpolicTBa, KOTODpHIe, 
KaK H3BeCTHO M3 OOuIeH TeXHUKHM PeryAMPOBaHHA, NOM XKHbI 
BKIOUaTh SJIeEMeHTHI WeMMdupoBauua. B KayecTBe NpHMepa 
Ha pwc, 6 us06paKeHa cXeMa yCTaHOBKH ynpaBleHus. Kyp- 
COM, B KOTOPOH PYJlb NPHBOAMTCA B JelcCTBHe 9JIEKTPO- 
THApaBIHUeCKHM CepBOMOTOPOM (noTeHuHOMeTp rupockona — 
NOBOPOTHEIM SJIeKTPOMarHHT — 300THHK — pa6ounlt uH- 
JHHOp); B Hell mpexycmoTpeHb! ru6kaa oOpaTuHaa CBA3b 
Mexy paGouuM WHJIHHApOM H 30JIOTHHKOM Yepes pelyKUMOH- 
Hb UMHHEp, MpyxXHHY H CHCTeMy pbluaroB, a Tak2Ke 
BBeACHHE CHTHasla NO NpoOwsBoAHOH (No yraoBol CKOpocTH 
BpaleHuA) C NOMOLMIbIO RemNdupytollero rupockona, y KOTO- 
poro ofHa H3 paMOK CoesHHeHa C KOpIycoM NocpesCTBOM 
py KB. 
TakHM o06pa30M, NO MpHBeseHHOH CXeMe BO3MO2KHO 
yupaBlenue BOKpyr BepTHKaJbHOH OCH CamoueTa. 
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+ - Aemnqupyrouuii 
eupockon (Yxasa~- 

Noeopomneia mens nosopoma) 

anekmpomagnum 


Zz 


eupockon 


Jaigemuaqnaan 
odpamuan 
CORSb 


= 
: ‘ ia 
Er gpocaEeT 
nod dasnenuem} 


Pyne nanpasnenua 


Puc. 6, Cuctema ynpapaenua KYPCoM ¢ 31eKTPOrHApaBAMNeCKHM 
C€pBOMOTOPOM H M€XAHH4eCKHMH JeMNPUPVIOMUMH 9IeMeHTaMH. 


2.22. ABTOHOMHOe ynpaB.leHne 


Oxo MoxeT OBITb OCYIecTBeHO OT APyrHX AaTUUKoOB, 
THI] KOTOPBIX OlpeseAeTCA NPCAbABJIACMbIMH K YIpaBJeHHO 
TpeOopanuamy. Ja STO Wetu, HANpHMep, MO2%KHO HCMOJIb- 
SOBaTb : 

2,221. Bropol rupockon, ocb poTopa KOTOporo mepmeu- 
AUKyIApHa K NolepeyHok ocu ympaBasemoro OObeKTa AAA 
€TaOuH3auHH yrsia TaHraxka. 

2.222. BapometpuueckHii BBICOTOMep, BBbINOJIHeHHBI B 
AaHHOM cAyuae KaK CTATOCKON, AJA CTaOHAH3aLHH BBICOTHI 
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nojeTa camMojleTa Ha ypoBHeM Mops. Y NOABOAHBIX Teve- 
yupaBJineMbIX OOBEKTOB BMECTO Hero BLICTYNaeT HSMEDPH- 
TeNb THYOUHDI (MABMCHHA BOMbI), KOTOPHI NPHBOAMT 
K CaMOMY H3BeCTHOMY H B TO 2ke BpeMA# CaMOMy cCTapoMy 
HPHMeHeHHIO CaMOynpaBeHHA — Topnene. 

2.223. EmKocTHOH BbicoTOMep, PaAMOBbICOTOMep HH 
akyCTH4eCKHH BbICOTOMep (9xOvIOT), a TaKxKe MexaHHyeckuh 
4YBCTBUTEIbHbIN SIEMCHT! (WIM M@JIBIX BbICOT H HeOOJbILUHX 
cKopoctTeH) B WeHX COXpaHeHHA NOCTOAHHOH BHICOTH! NoseTa 
caMOuleTa Ha NOBEPXHOCTbIO 3eMJIM HH BOJBIL. 


2,23. Cra6wviH3auMa BOKPyr Iposzo.bHHOH ocH 


EcaH fONOHHTeIbHO CTa6HIM3upyeTcaA Take Nos0- 
*KeHHE yUpPaBAeMoro OGBEKTA OTHOCHTeIbHO nposoAbHOli 
ocH cTa6uiH3aluH KpeHa, To nomyuaioT aBTOMaTHYecKoe 
yiipapieHHe BOKpyr Tpex oceli — Tak Ha3bIBaeMble aBTO- 
nugoTs (60, 62, 65}. Ha puc. 7 B KayecTBe NpuMepa Bocrpo- 
usBefena oOulad cxemMa aBTonHuota ,,JaTuH’ c Tpexpyue- 
BbIM yupaBieHHem [68]. pyrue npumepbl — ynpaBnenue 
@Way-2 (cm. 3.522). 

Cra6niu3sauua BOKpyr npofsonbHOH ocH 4acTo Heo6xo- 
MMa Takxe Jif Toro, ITOGE (IPH yipaBeHHH no cnocoby 
AeKapToBbix KoopgunatT, cm. 1.412.1 u pue. 47,a) BbIqep KH- 
BaTb COOTBETCTBYIOMee NOAYHHEHHE KOM@HAaM yipaBJeHHA 
KYPCOBOrO H MposodbHoro KaHanoB (cm. 3.523.1). 


2.24, PeryanpoBanne ApyruxX NapamMeTpoB ABH KeHHA 


NonHoTs! pagu ciefyeT yKa3aTb elle Ha TO, 4TO aBTO- 
MaTH4eCKOe peryHpOBaHHe pxaya APyrHX BeHUHH, OKa3bi- 
BalOuluX BIHAHWe Ha ABH2KeHHe yupaBssemoro OObeKTA, NO 
CBOeMY IIPHHUMNY MoxeT ObITh OTHECeHO K peryHpOBaHHio, 
onvcaHHomy B pa3gene ,,ABTOHOMHOe yipaBjeHHe”’ ; HalpH- 
Mep, peryJHpoBaHHe CKOPOCTH ABHKeHHA C HCMOb3OBaHHeM 
TAXOMETPOB HH yka3aTegeH CkOpocTH B KatecTBe JaTYHKOB 
H gp.2 (Y o6bMHBIX aABTONHIOTOB H3MepHTeb CKOpOcTH 


1 Tipeaycmatpupascs, Hampumep, y HagBoAHO TopnezH BV-143 
B CTAQHH HCMBITAaHHH, cM. 3.526.32. 


2 Cm. 1.42, w cHocky Ha cTp. 22. 
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fipHMeHsAeTcH Tak2Ke B KayecTBe JaTUHKa AIA yopaBeHHa 
BbICOTOH mosleTa, puc. 7.) 


Tpyéxa cxopocm- 
Aamuur — apt Momop kypca y BEC libc0 nanopa 
nanpasnenus CON (Th wasamens 
asixo0a | bo Coemosoi HAL a hamepumens 
cugHan . 
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6 Nrocmonn- Lu» 
HBILt MOK lipeoépasosamens 
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tii — 
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So ° gsICOMms! 
PIN — 
See Dyncoan SL BBpin anova ~9 
SEE ¢ [Mauuna_§ [mens xanad 
ESS Kypca a Be 
Om O-o) 
ES: 
gs 

24yvs[eess Pyneoan mawuna npeHna 


Puc. 7. Wpnnuunuanbnaa cxema Tpexpysesoro ynpaprenua 
»llarHu” c AMCTaHWHOHHBIM rHpokomnacom. 


2.25. AsMensemaa ycCTaHOBKa AaT4HKOB CHrHaJOB yapaBleHna 


B mpeqbiqymux paccyxJeHHAx MbI MCXOAMIH 43 HeH3- 
MCHHOH mpeABapHTeIbHOH yCTaHOBKH 9JICMeHTOB, 3afarolllux 
Kype, BeicoTy a T. A. Ho 9Ta ycTaHoBKa MOXKeT H3MCHATHCA. 

CAH, HanpuMep, KOHTaKTHOe KoJIbuO O (puc. 4) HAM NOTeH- 
Uvometp /7m (puc. 5) noBepHyTb OTHOCHTebHO IposOMbHOn 
3 Teneynpanenue 
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ocH ympaBasemoro mo kypcy oObekTa, TO PaBHOBecHe B 
cHcTeMe ynpaBsleHHA HacTyNUT Ha HOBOM kKypce (prc. 8). 


-~------ Npodonsnas ocs ynpaenaemoeo obsexma 
ee Hedmpansnaa ocb damuura Kypca 
——~-—-—~»> Jadannetti xype 


Puc. 8 M3menenne kypca B pe3yibTate noBopoTta 
waTuuKa Kypca. 


STO H3MeHeHHe MOXKeT GbITh BbISBAHO : 


2.251. B dyHkKuHH BpeMeHH, NepecTaBlad, HampuMep, 
3aanmuh anemeHT! mo onpexeneHHO mporpaMMe oT uaco- 
Boro MexaHHsMa. IIpumMepbl nMpHMeHeHHA: NporpaMMHblit 
MeXaHH3M pasBopoTa Pay-! (3.521), HaknoHeHHe mpogoub- 
HOK ocH @ay-2 Bo BpemMa nosbema (3.522). 

2.252. B 3aBucHMocTH OT 3HaueHHH Apyrux pa6bouHx 
BeNHUHH Ha GopTy TeleympaBlAemoro OObeKTa c NMepecta- 
HOBKOH 3afalollero 9JIeEMCHTAa OT TeX H3MePHTeJbHbIX 
ycTpoicTB, KOTOpble 9TH BeJIHYHHbI 3amepsioT. TIpumep: 
BO3feHcTBHe OT H3MepHTeMA CKOpOcTHOrO Hallopa Ha pyule- 
BYIO M@llHHY BbIcoTH y Hs-2932 (3,523.2). 

2.253. C nOMOMbIO KOMaH TeleynpaBeHuH ; Np STOM 
HepecTaHOBKa 3afaroldMx 9JIeEMeHTOB MpoucxoguT 6aro- 
AapA BosfelicTBHio U3BHe No AuHHH cBa3H [58, 59]. Saecb 
Mbl yxKe TlepeXoqHM B OG6/lacTb TeneympaBaenusa. Mnaue 
TOBOpa, COOCTBeEHHO TejleyNpaBeHHe HAeT 3fecb NO NYTH 


1 Bmecto nepecraHoBKH CaMHX JaTUHKOB MOXKHO Bo3ReNCcTBO- 
BaTbh Ha SJeMeHTHI O6paTHOH cBaAsH, OOecneanBalomHe HeHTpambHoe 
MONOKeHHE yipaBMAIoMerO MeXaHH3Ma. 

* Vigmeputenb cKopocTHoro Hanopa y Hs-293 BoagelictByeT Ha 
KOSPPHLWHEHT YCHJICHHA CHCTeMbI C UeTbiO KOMMeHCalHH H3MCHeCHHA 
SipekTuBnoctu pyan, — [Tpum. ped. 
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nepeCTaHOBKH 3afalolluX SJIEMCHTOB YCTPOHCTB aBTOHOMHOrO 
ylipaBJeHua. 

2.254, Tipu nomMoluH ompeyemeHHa KOOpAuHaT Ha CaMOM 
o6bekTe. XOTA KOMAHAbI yIpaBeHHA MOryT PopMupoBaTLcA 
HellocpescTBeHHO Ha G6opTy ynpaBaemoro o6beKTa, HO 
o6pa3yloTCA OHH B pe3yJIbTaTe CPpaBHeHHA Cc 3a,aHHbIM 
pexXHMOM lovleTa, NpHYeM OTKMOHeHHe OT Hero ycTaHaBJH- 
BaeTCA COGCTBEHHbIM KOOPAHHATOPOM : MeTOA CaMOHaBeseHHuA 
(2.18, 2.412.4 nm 2.5)} 


2.3. TEJIEYMPABJIEHHE 


TIpHHounvanbHad cXema TejleylpaBieHHaA JBHKYULUMCA 
o6beKTOM H306panKeHa Ha puc. 9 [56] (cm. Takxe 1.11— 


1.15). 
H Jlununa 
iC ae aepedai tai) 


flyHkm ynpasnenus Teneynp BAAeMbIL 
Bexm 


Puc. 9. Ipuuuunuanpyas cxema TeneynpaBjenua. 


Ha NyHKTe yipaBieHHA HaXxOAHTCH faTuHK KOMaHy 
AK, curHanbl KoToporo yepes wudpaTop, Mosxymupyromiee 
H Apyrue ycTpolictBa nogzBogzatca K nepegaTuuxy JT. [ar- 
aHkK KoMaHg JK wu nepefatTuuK IT moryT 6bITb, BOOOMe roBopaA, 
HPOCTPpaHCTBeHHO pa3beAHHeHbI JO6bIM OGpa3om. ITyHKT 
YUpaBeHHA MOKeT ObITD HeNOABHKHBIM HH HaXOAHTECA 
Ha ABH Kyllemca oG6beKkTe. Ha Teneynmpapinemom oObeKTe 
noMemaeTca mpHemunk J7p. IIpHuHaTbie HM CHrHadbl HalpaB- 
JAAIOTCH B ycTpolicTBo perysupoBaHua YP. TocnegqyHee npu- 
BOAUT B JeHCTBHe OpraHbl yipaBlenuad o6beKtTom OY (1.42). 
Aina ocywecTBienud TeneynpaBleHua MOryT OBITb UCTOJb- 
SOBaHbI 2Ba TPHHIMMHAaNbHO OTJIMUHbIX MeTOsa : 

2.31. Meto KoMaHy TejeympaBleHnua 


1 Untatenb HatneT 3ecb, KAK H BO MHOTHX MeCTAax STO pa6oTHl, 
NOBTopeHHe TOTO, O YeM y2xKe YaCTHYHO roBopHoce. ABTop, OAHAKO, 
C4MTaeT NOZO6HbIe NOBTOpenua HeOOXOAMMBIMH, TOOL! rayOxe 
YCBOHTb MpPHMeHAemble NOHHATHA, A TAaKKe pas1HUHA MeXKAyY HHMH 
H HX BSAHMHYIO CBA3b, 


8* 
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2.32, MeTox paBHOcHrHaJbHoh 3onbt!, 
IIpuMenenue Toro HIM HHOTO MeTOAa HaXOJMTCH B TecHOH 
CBA3H C HPHHATHIM CHoco6oM onpesemenHA KoopAHHaT (2.4). 


2.31. Metoyx KomMany Teleynpap.eHua 


TeneynmpaBasemMoMy O6beKTY NO JHHUH CBA3H MOCbIaeTCa 
ollpezentenHad Komanga., Sagaya GoptoBporo oGopysz0BaHHA 
COCTOHT B TOM, YTOGEI STY ,,FOTOBYIO” KOMaHAY IpeBpaTHTb 
B COOTBeETCTBYIollee epeMellleHHe Opraha yupaBJeHHA OObeK- 
Ta. IIpH 9TOM MOXKHO pa3MuaTs : 

2.311. OTjenbHbIe KOM@aHAB, NOCbIIaeMble JA KOppeKTH- 
POBaHHA COOTBeTCTBYIOWIero FBHKeCHHA HH JIA BOs6yxKJe- 
HHA OTJ@IbHBIX TpomeccoB Ha GopTy TeleynpaBAaemMoro 
OGbeKTA ; 

2.312. HenpepbiBHble KOMaHAbI AIA TeKyllero HelpepBIB- 
HOrO YiIpaBeHHuA JBM KeHHeM. 

TIpu o60HxX BuAaxX KOMaH] KOHKpeTHoe BEINOHeEHHe 
ycTpocTB TeeynpaBAeHHA 3aBHCHT OT OveHb MHOrFAX (bak- 
TOPOB, YWaCTb KOTOPbIX KpaTKO ocBemeHa B pasyene 2.7. 
Oco6oe 3HayveHHe UMeeT BOHPOC O TOM, CKOMbKO pa3H4UHBIX 
KOM@aHA HYKHO HepesaBaTh OAHOBPeMeHHO HH TocwesoBa- 
TeNbHO Apyr 3a Apyrom (pas3gen 1.41). 

Pa3iHuHble BOSMOXKHBIC JIMHHH Hepeqauw paccmaTpH- 
BaloTca B pasfese 2.33. IIpHBegqeHHble B HACTORINeM paszee 
MeTOAbI OTHOCATCA TIPCHMYWeCTBeEHHO K padvOJHHUAM Tepe- 
Raw (2.333.11), koropbie B HaCTOMIee BPeMA NpPeACTABIAIOT 
co6ol, NomwKalyl, camMylo BawkHyIO dopMy ocyllecTBIeHHA 
cBa3H. [IpH mogudukaguu c melblO NpHMeHeHHA Apyrux 
nyTek nepeqauu y4HTbIBalOTCH COOTBETCTBeHHO TakHe CieuH- 
(bHuecKHe BO3MOMHOCTH, Kak HaNpHMep uana30H acTOT, 
THI MOLYIAUHH HT. 2. 

Ipexye Gem NoApOG6HO paccMoTpeTb BO3MO KHbIe BAPHAHTHI 
cHCTeM TejleylpaBleHus, O6paTumcsa kK puc. 10, 13 KOoTOporo 
MOXHO HOJYIATS MpemcTaBMeHHe oO ,,CTeleHH TOHKOCTH” 
YUpaBJeHHA, TO @CTb OTHOCHTeIbHO KOJHUeCTBa HHDopMa- 
WHH, HEOOXOAUMEIX Id %KeNaeMoro BO3seHCTBHA Ha OpraHbl 
ylpapnenua [52]. 


1 Metoq paBHOCHTHaNbHOM SOHBI HASbIBAIOT Take METOJOM 
yipaBienua mo pagvonyuy. — ITpum. nepee. 
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Tlo ocH a6cliHce oTIOKeHO BpeMA, a NO OCH OpAHHAaT— 
3HaveHHe KOMaHAbl. EcaH paccmMoTpeTp puc. 10, To cTaHeT 
AACHBIM, UTO 3aTpaTbl Ha (PyHKUHOHHPOBaHHe CHCTeM Helipe- 
PbIBHOrO ympaBleHHa (0) GOyAyT sBbplllie, YemM, HallpHMep, 


TET, ) odnonparmnoe eosdexemaue 
epema 
i (NN 6) Ynpasnenue muna,da-nem" 
A ran 
6) [intoc -Hylb- MUHYC 
Li li npasnenue 
mol (ih, Ch, 2) CmyneHuamoe 
| a Henpepbisxoe 
ynpasmenue 
8) Naaenoe 


Pue. 10. Tun ynpapazenua. 


no THNy ,fa—HeT’ (6). Tloenezyroulee usnoxeHue OyseT 
BbIepxKaHO B NOpAAKe yKa3aHHOH ,,cTemeHH TPyAHOCTU” 
HCNOJIHCHHA. 

2.311. Omdenrbnoie Komando. 

23111. Tpoctas oRHOKpaTHaA KOMAH,a. 

TIpoctefuuh cayyah — cooTBeTcTBeHHo pue. 10,a — 
COCTOHT B TOM, 4TO B BbIOPaHHEIi MOMeHT BpeMeHH BbIaeTCH 
CHHCTBCHHaA KOM@Ha, BBISbIBAIOWan Ha GopTy Tese- 
yupapisemoro oGbekTa onpeseneHHbIi mpomecc, KOTOpHIi 
He MOXKeT ObITb OTMeCHEH TYTeCM BO3ACHCTBHA CHIFHAaJOB 
TeleynpaBleHua. B npHumune sToMy Cy4alo yROBNeTBOpAeT 
cexeMa, IIpegqcTaBeHHad Ha puc. 1]. 

7laTuHk KOMaHA B AaHHOM cJlyyae coecTOHT M3 OHOTO 
Kiowa K, pH 3aMbIKaHHH KOTOpOro BKMOUaeTCA NepesaT- 
unk JT, Onarofapa vemy cpa6aTHIBaeT TOAKMIOUeHHOe K 
BEIXOAY IpHeMHHKa peste P, 3amMblkaHHe KOHTaKTa pese p 
BbISbIBaeT 3aTeM 2KeaeMbIH Mponecc. TipHmMep: KoMaHAa Ha 
Hpekpalllenue paOoTbl ABuraTenma Day-2 (cm. 3.522, puc. 
79). TIpumep mpHMeHeHua B coOcTBeHHO TesleympaBJeHHH : 
Nlepexod c oOfHOro 3apaHee yCTaHOBMeHHOrO Noo KeHuA 
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ycTpoicTBa aBTOHOMHOTo ynpaBeHHaA Ha Apyroe NowoweHHe 
B COOTBETCTBHH C pa3gejom 2.253. 

Ecau ana oGecneseHua HajexKHOCTH HY2KXHO NOBBICHTb 
H3OMPaTeAbHOCTh CHCTeMBI, TO MOXKHO, HallpHMep, CHTHaJ 
MepenaTauka J7 npoMojyaupoBatb HH3KOH yacToTOH (puc. 
11,6), mpusem torga pene PP BbhinomHAetca B BHAe pesoHaHc- 
HOTO pede WH 3Ke WIA NPHBeAeHHA B AelicTBHeE pee MeXKLY 
ACMOLYAATOPOM H @HOAHBIM AETEKTOPOM NpHeMHHKAa CTABHTCA 
HH3KOUaCTOTHBIM PuNbTp. BMecToO HH8KOUaCTOTHOH MOAYJA- 
UHH MOxKeT ObITD IpHMeHeHa Take, HallpHMep, OMpeAevieH- 
Had HOCeIOBaTeIbHOCTS HMMYJbCOB (KOAHpoBaHHe), 6Naro- 
Hapa YeMy NOMeXOYCTOH4HBOCTh SHAYHTebHO NOBbIMAeTCA, 


a) Bes modynauuu 


P 
K Zallp ------> E> hp 


Teneynpasnnemolu 
lynn Junaa CBB eHT 
yipaenenua D 

Mody - : nepedauu P \ 
namop @*~—{I}) -=---- > }-Tip|_cS SP 
6) C mo8ynauuet 
Pue. 11. Mpocretwue cuctembl aia Mepemaan MmpocrTeix 


OMHOKPaTHHX KOM@HI. 


Tlepexog kK mpocToMy ynpaBaennio to IpHHOMNy »,.a— 
HeT’” B COOTBETCTBHH c puc. 10,6 He o3HauaeT H3MeHeHHA 
pHHuHnvanbHoh cxembl. HeoOxoqumMo, uTOOM! yCTpoiicTBo, 
HOAKIOUAeMoe KOHTAKTaMH pele, O6aqano CBOHCTBOM pu 
OTKJIOUGHHH pele BOCCTaHaBJIMBaTb CBOe NepBOHadasbHoe 
nomowenve, IIpumep: ynpaBnenve MOJeAMH NMOBOSOK HU 
CYAOB, Ip KOTOPOM HepeAaloTcH TOMbKO KOM@HAbI: JIeBbIi 
NOBOpOT — TpaBbili NOBOpoT, NpAMO-——JleBbI NOBOPOT. 

Ecau, HanpoTHB, HYXKHO, HaNpHMep, OCYIMeCTBAATb KO- 
MaHABI JIeBbI MOBOPOT — NpAMo — MpaBbld MOBOPOT, TO He- 
OOXOJMMO MPHMeHHTb Ml0C — HyJIlb —~ MHHYC ylpaBsenve, 
cooTBeTcTByiollee puc. 10,4. Takoe ynpaBseHHe He Mo- 
eT ObITh JOCTHTHYTO B NpocTol cxeMe, NokasaHHOH Ha 
puc. LI. 
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2.3112. MHorokpaTHBle KoMaHgznH. Moxuo 
pas1maare : 

2,311.21, Tepegqazy pa3HvdHEIxX OTACNbHBIX KOMAHA, cule- 
AYIOWHX O1HAa 3a Apyrok# No BpeMeHH, HaNpuMep Aaa JocTH- 
X%KeHHA YUPaBeHHA B COOTBETCTBHN CO CxeMoli Ha puc. 10,¢. 

2,311.22. Tlepeqaty pa3vuHblx OTACJIbHBIX KOMaHA WIA 
BoSfeHcTBHA Ha pasHble, APyr oT Apyra He 3aBucanHe 
QJICMCHTH! YUPaBeHHA Ha 6opTy TemeyNpaBusemoro OObeKTA. 

Aaa o6eux wesei npuroqua cxeMa, NPHBeseHHad Ha puc. 
12 [58, 59, 75, 78, 84]. 


Moa, Eu. ud 
Moi» @Hu we 

-—— 
Moi, @s Kn 


Puce, 12. Cuctema 41a nepegqauH MHOTOKpaTHBIX OTJENbHEIX 
KOMaHA (,,MHOrOKaHabHaad cHcTema’’). 


Ona nosyyaeTcsH 43 CXeMbI, H300paxKeHHoH Ha puc. 11,6; 
eCAH Ha CTOpoHe MepeqaTuuka MpesycmMaTpuBaetca Heo6xo- 
AuMoe 4HCIO nN reHepaTOpoB c Mog”ysnuueli curuana Mod., 
KOTOPbIM Ha CTOPOHeE MpHeMHHKa COOTBeETCTBYeT TakOe Ke 
WHCAO NM HACTPpOeCHHBIX Ha uacTOTH! f,...f, pete Py... Pap, 
JAMBIKaHHe KOHT@KTOB KOTOPbIX Py... Pe BbISbIBAeT PasIHU- 
Hble mpoueccel. NWpequasnavennble Aid Bos6yxKJeHHA OT- 
ACNbHBIX MpoweccoB ,,AaTYHKH KOoMaHA” (KOU K,...Ke) 
mpu nepemave cweyIOWlMx OfHa 3a APyrow pa3mMuHDblxX 
CXMHHUHBIX KOMAH] JOJKHB! ObITh COMOKHPOBAHH! Tak, 4YTOOHI 
B KaxKIbIM MOMeHT BPeMeHH NMpovcxogzusa nepesaia TOUbKO 
OfHOH KOMaHIH ,,uu—HIM’. Bane ynomMaHyToe nu0C— 
HYJIb—MHHYC yrpaBmeHHe Moro Onl ObITh oOGecreveHo, 
TaKHM O6pa3oM, No caesyiome cxeme : 


+ Komauza fi, Wid (HafexKHee) + KoMaHya f,, 
0 KoMaHaza BHIKI. 0 xomanga fr, 
— KOMaHAa fy — komaHaa fy. 


Tak Kak pu 9TOM NepegsaTuHK Bcerga NpOMOAyJIMpeBaH 
OAHOH YacTOTOH Kakolt-HH6YAb KOMA@HABI, TO 3TA MOLY AQUA 
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MOET OCYINECTBAATBCA COOTBETCTBEHHO Ha wacToTax f,... f, 
Ha nowHylo riy6uny. Hanporus, npu HesaBHCHMoll Bo BpeMeHH 
BbIgaye KOMAHA, corsacHo 2.311.22, HanpuMep AJA yupaBsie- 
HAs OOBEKTOM BOKPYr HECKONbKHX oOceli, ruy6HHa MOsyAA- 
HM nepesaTanka Kamo uacTOTOH yCTaHaBHBaeTCA TOMbKO 
Ha I/n nomHoM rnyOuHbl Mo_yAAWHH, ecIH BCe n Kaveh 
MOryT 3€MBIKaTbCA OJHOBPeMeHHO 6e3 B3aHMHOM OOKHPOBKH. 
Kpome Toro, BO3MOXKHa KOMOMHALHA HECKOJIBKHX YaCcTOT, 

Jia nepBoro Tuna nepeqaunH (KOMaHAbI CleLyIoT OfHAa 3a 
Apyrol, cm. 2,311.21) cyuectByeT elle OJMH MeTOA Co 3HauH- 
T@JIbHO M@HbIIHMH 3aTpaTaMH B HCHOJIb30BaHHH, KOTOpbIi 
ocoG6eHHO OXOTHO NPHMeHHeTCA AJA TeeynpaBeHHA MOeIA- 
MH CaMOJBHKYIHXCA NOBO3OK H cyszoB [57—59, 75, 78—80, 
83, 88]. 

IIpu 9TOM MeTOJe, Ha3bIBaeMOM CeMeKUHOHHOL cucTemoH}, 
NOCpeACTBOM HMMYJIbCHBIX NO cBoeH dopMe KoMaHA Tepe- 
WaTuuka B NPHeMHHKe OCYIECTBIAeTCA NepeksoueHHe Waro- 
BBIX HepeksiovaTetet2, pasmHuHble NosoKeHHA KOTOPOTO 
COOTBETCTBYIOT OTICJIbHBIM KOMaHJaM (cM. CxXemy Ha pxc. 13). 


Wazoesiu 
nepexnrovamen, _Komandot 


Puc. 13. Cxema ynpapaenua KOMaHAHBIMH HMMyJIbcaMy 
TO C@MeKNMOHHOH cHcTeme. 


TIpuHuHn HJOC—HYb—MUHyC yupaBNeHHA, Kak llo0Ka- 
3ano Ha puc. 10,6, CTAHOBHTCA HCHbIM H3 PaCCMOTPeHHA PHC. 
14, rne napayy ec puc. 10, ¢ Zanbl oTHOCAUHeCa Clowa KOMaHZ- 
HEIe uMnyAbcel WM cooTBeTCTBy!OT YeTHIpe NoJOKeHUA 
WaroBoro NepekovaTeA : 

TTOJ10 KEH He 5 KoManapl 0 (HcxogHoe nono xmenHe) 
+ 


ERs ” 


Led 3 wD 0 
4 ” ~— 


1 Onucbipaemblt cnoco6 paszeneHna CHrHanoB ABMAeTCH NO cy- 
mecTBy KoMOBO cenexuneh. — ITpum. ped. 

* B mpocrefimux cucremax warospblh nepekiouaTenb MOKeT 
TaKKe IPHBAeKaTbCH HeMocpesCTBeEHHO AAA MeXaHHYeCKorO NMepe- 
MeULGHHA OpraHoB ympaBJieHHa. 
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3adannga + TT IMI 
Komand 0] 
me - IT El 


Komanédnore 
umnyaecot —il | [ Mit [. 


2 
BoinonHennaan +7 TACIT ANI 3 | 
Komanda 0 {jj3__f Invert 3 
- NUE 


Puce, 14. Matcc—uyab—munyc ynpapsenue Mo cenekuHoHHon 
cHcreme c 4 waramu. 


B nofo6ubix cucTeMaX MIpeMMYLLecTBY, CBA3AaHHOMy C 
OTHOCHTCbHOK NpocTOTOH, NpOTHBOCTOAT HapAyy c APyrHmMu 
CuIeMYIOWWe HEAOCTATKH : 

1) cna6aa 3allluTa OT NMOMeX B pe3yJbTaTe BUHAHHA 
NOCTOPOHHHX MMIyJIbCOB; STOTO MOXKHO u36e%KaTb, HanpHMep, 
NYTCM JONOMHATeEADHOH MOAYAALMH ; 

2) HeEOGXOAHMMOCTb 3aMeUAaTb MOCNeAHIOIO YCTAHOBKY KO- 
MaHJbl ; STOT HeNOCTATOK MOXKHO YCTPaHUTb, MpelycmoTpeB 
BO3BpalleHve WAaroBOro MepeksmouaTeA B HCXOHOe TONO- 
2KCHHE NOCMe BbINOHEHHA KOMAHAbI HIM NOfaBad KOMAH{BI 
yepes CTporo ycTaHOBJIeHHOe YHCO HMIYJIbCOB OT HCXOJ- 
HOFO NOJIO2KeHHA ; 

3) nepexog yepes Apyrve NpomMexyTOYHbIe KOMaHAbI (cM. 
puc. 14); ero MOxKHO MCKMIOUNTh Np 3aMeQVIeHHOM HcnoW- 
HCHHH KOMAHA. 

Otcioga cieqyeT, 4TO 3Ta CHCTeMa IIPHMeCHHMa TOJIbKO 
AAA YIPABMCHHA C OTHOCHTEMbHO HA3KMMH TpeOOBaHHAMH K 
TOUHOCTH. 

Ho cux nop paccmaTpHBagocb TObKO MpepbiBUcToe 
ynupapeuue. IIpu onpegeneHHbix ycJlIoBHAX, ORHAKO, CHCTeMa 
CAMHHYHBIX KOMaHA NPMMCHHMa Take jin HeNpepbiBHOro 
ylpaBjeHHa H MMCHHO Tora, KOr4a MHOTOKaHaJibHan CHCTeMa 
(puc. 12) cocTouT u3 O4eHb GONbIOrO YHCMa OTMEbHbIX 
KaHaJlOB, NO KaKOMY H3 KOTOPbIX MO2KHO NMepefaBaTb KO- 
MaHbl pasJIM4HOH amnautyab. B pesynprate npelcTaBva- 
€TCH BO3MOXKHBIM TOMYIHTh MpakTHyeCKH HelpepbIBHoOe 
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cTynMeH¥YaToe ynpaBlenne, cormacHo puc. 10, 2 ITO 
OTHOCHTCH H K YNOMAHYTOH CeneKUMOHHOH cHcTeme (pxc. 
13), ecm NCO NOOKeHMH WaroBoro NepekmouvaTelA 
ABIAHETCH JOCTATOUHO OOJIBIIMM HM HMeeTCH FOCTATOYHO Bpe- 
MeHH JIA MepeksoueHHA. CrefyeT 3aMeTHTb, UTO OYCHb 
CNOXKHBIC CHCTEMBI YUPABJCHHA TeneynpaBAAeMbIx KopabveH- 
muweHei ,,[JepuHreH” uw ,,feccen” repMaHCKHx BOeHHO- 
MOPCKHX CH B NpMauMne pa6oTamH mo sToH cxeme; Mpu 
3TOM TIPHMCHANHCh JeKAaMHbIe CeIeEKTOPhI C KOHTPOJIMpy- 
€MbIM IIPHEMOM KoMaHy (cM. 3.526.21). 


Puc. 15. Ynpapaenne wa paccToAHHH 
3NeKTpHYeCKOH pyneBoh MaLIMHO:. 


Ecam iia tlepexoya oT OWHOrO 3HaYeHHA KOMAHJBI K 
OluKanIeMy HMeeTCA AOCTATOUHO BpeMeHH MH TpeOoBaHUA 
K TOWHOCTH peryHPOBaHHA He ABJAIOTCH BBICOKMMM, TO 
MOXKHO MPOCTBIMH CpeACTBAMH JOCTHTHYTb HellpepHBHOrO 
NlepeMelleHHA OpraHOB YIpaBMeHHA HM C MOMOLLbIO OTACIbHBIX 
KOMaH THNa ,,la — HeT’, BLIOHPad MPH ZTOM COOTBETCT- 
BYIOWMM OO6pa3om NpPpOAOAKHTEABHOCTH OTMeNb- 
HbIX KOMaHA. Ha pune. 15 u3s06paxxena cxema ympaBJeHHa 
pyaamu [56] B TOM Baye, KaK OHA IPMMeHHeTCH, HaMpuMep, 
AJA aBnamogeneh. TIpwemuux J7p ycTpoex Tak, 4TO OH, 
CMOTpA NO TOMY, Kaka KOMaHJa 3a/aHa, OCTABAAeT BKJIIO- 
YeHHBIM pele P, ua pene P, (HaNpHMep, pe30HaHCHble 
pee C JBYMA pa3IHYHbIMH pe30HAHCHBIMH YacTOTaMH B 
COOTBETCTBHH C pue. 12). pu cpaOarbipannu pene P, Kou- 
TaKT P, 3amMblKkaeT Oatapeio B na OOMOTKY 9/eKTpOMarHUTa 
A, neporo Bpallenus pynepoli Maunub PM, xoTopas yepes 
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BHHT B nopopadHBaeT PyJlb YUpaBJeHHA AO Tex Nop, mMoKa 
He "pekpaTHTcCaA KoMaHa HM He pa30MKHeTcH pese P, 
aH60 pydb He WOCTMTHeT CBOero KpaliHero nowowKeHHA 
He pa30MKHeT 6arofapH STOMY KOHUeBOH BbIKWOUaTeIb 
6. Pynb ocTaeTcH B 9TOM KpaliHemM Noo%*KeHHH AO TOTO Bpe- 
MeHH, NoKa He NOABUTCA HOBaH OTAebHaA KOMAHAa. 

2.312. Henpepoienote Komando. HenpepbipHoe yipapue- 
HMe IpHMeHAeTCH Bcerga, Korga TpeGoBaHHA K TOUHOCTH 
KOMaH]| H CKOPOCTH peryJIHMpOBaHHA ABAAIOTCA Gouee BBICO- 
KHMM, YM B PaCCMOTPeHHBIX WO CHX Nop yctTpolictrBax, u 
COCTOHT B Nepexofe OT OTACMbHBIX KOMAH], K HeMpepbIBHBIM. 
Ha3panne ,,HenpepbiBHbih”’ JOu2KHO O3HAYATb, YTO BeIHUHHA 
KOMAHABI JIA YUpaBJeHHA NOMOKeHveM Kakoro-1H60 oprana 
B KaXKJbIi MOMCHT BPCMCHH ONpPeeIHeETCA COOTBETCTBYIONLUM 
nepemelileHHeM ,,aTuMKa KoMaHg””. Ecau tpe6yetca TOJIbKO 
cTyneH¥aToe HelpepbiBHoe ynpaBaeHHe (B COOTBETCTBHH CO 
cxemol Ha puc. 10, 2), TO 3aqaya B MpMHUMNe MOKET ObITb 
pellieHa c MOMONLbIO MHOTOKAHaJIbHEIX CHCTeM M0 CXeMe, 
n306paxKeHHoH Ha puc. 12, OfHaKo ACHO, ITO IPH NOBbIEHHH 
4HCHa CTyMeHel COMKHOCTh CHCTEMBI HACTOJIBKO BO3pacTaeT, 
4TO OHA CTAHOBHTCA HeMPpHeMseMOl, a AA HeMpepbIBHOTO 
ynpaBleHua, cormacHo puc. 10, 0, 3Ta CHCTeMa COBePLUIeHHO 
Henpurofua. 

Kak 4 BO BCeX NOAOOHHIX MOCTaHOBKaX 3aya4u, lepeyaya 
KOMaH] TeleyipaBJIeHHA C BO3MOKHOCTbIO HelpepbIBHOrO 
PperyJIMpoBaHHA HX BeNHYMHbI MOXKeT Ga3sHpoBaTbcA Ha 
H3MCHCHHH CJeAYIOWHX BeHYHH : 


1) amnautyaza 3) basa 
2) uactota 4) Bpema 


Ecau K KaxXOMY M3 STHX NOHATHH AOOaBHTb COBO ,,MO- 
Ayaawua’, TO cpa3sy BBIABIAIOTCH BOSMOXKHBI€ BapMaHTHl 
JHHMH Mepemaun (CM. BCTYNHTeIbHY!O YacTb, 2.31), npHuem 
BOSMOXKHEI pa3IHYHble KOMOHHAIMH, HampHMep fNepexaua 
CHTHANOB yIpaBJIeHHA C BpeMeHHO MOAYAWHeH HH3KOH 
YaCTOTh] WH AaMMNAHTYAHOH MOMyaAWHeH HeCyleH aCTOTHI. 
KoucTpykuua cnenuvaibHo anmnapaTypbl 3aBHCHT ellle oT 
HEKOTOPBIX APyrHx cooOpaxeHHi, KOTOpble ClesyeT npez- 
BapHTebHO PaCCMOTPeTb. 

2312.1. Cnoco6OH peryaupoBauHnua. Ha puc. 
16 noka3saHo pa3sH4ne B NPHHUHNaIbHbIX CXeMaxX JABYX 
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BOSMOXKHBEIX cnoco6os. Jia yacHeHua MX OyfeM CHayana 
HCXOJHTb M3 Mpocteiero THNa MOLYIAWHH—AaMIUMTy HOH 
MoazyaanHw. B stom cayyae gaTuHK KomMaHa JK Moet 
COCTOATh H3 NepeMeHHOrO CONpOTHBJeHHA (NOTeHIMOMETPpa), 
KOTOPOe NO3SBOMHET H3MCHATS BEMMYHHY HAaNpsKeHUA HUSKON 
YaCTOTh, MOAyAMpyloulero nepezaTunk JT B MOog”yaaTope M, 
NpHyeM Tiy6HHa MOAYAAUMA JOMKHA ObITh NPONOpUMOHab- 
Ha 3HaveHHIO KoMaHAbI K. Torga HallpaKeHHe, BbIZaBaemMoe 
weMofyastopom J[M, HaxofxamumMca 3a mpHemHHKom JTp, 
TaKXKe MPONOPUHOHAaAIbHO sHayeHHIo KOMaHaABI K. Ecau, 
Kak B CXeMe, H306paKeHHoli Ha puc. 16, a, sto HaNpsAKeHHE 
NOABOAMTCA K JHHEMHOMy H3MepHTeAbHOMY ycTpolictBy 
HY, NloxBMKHEIM opraH KOTOpOrO HeNocpeACTBeHHO CaM 
HIM Yepes JMHCHHEI CepBOMOTOp NepemellaeT opran ynpaBue- 
Hua OObeKTOM OY, To 3agaya pelieHa: nepemelleHHe oprana 
yIpaBJeHHA MpOMOpUvOHATbHO NepemMemienuio AaTuuKka KO- 
MaHA. 


a) Ipamoe peeynupasanue 


6) 3amnnymoe peeynuposanue 


Pac. 16. PerysnpopaHve no pasoMKHyTOM Wu 3aMKHyTOM cxeme 
IIpH TeNeyNpaBAeHHH C MOMOMLbIO HelpepbiIBHBIX KOMAHA. 


Bropaa Bo3MOKHOCTS (cm. puc. 16, 6) cocrouT B McMoub- 
30BaHHH BbIXOMHOTO HaNpAKeHHA AIA TOTO, UTOOEI C HOMOLLbIO 
meuratena J[¢ NepemellaTb opraH ynpaBleHua fo Tex nop, 
moka ycTpolictso o6patTHoH csa3su OC (B faHHOM cayyae 
NOTeHIHOMeTp, NOAOGHEIM NOTeHUMOMeTPY AaTuMka KOMAaHA) 
He SaHMeT MOMOKeHHe, AHAMOFHYHOe MOMOMKeHHIO AaTIHKA 
KoMaHa JIK, VicnosuurenbHaa cHCTeMa ABAHeETCA 37ecb 
caeqaeH cucTemoH. Quement oOpaTHok cpasu OC moxKeT 
MpescTaBATb co6ok NOSHUMOHHY!O OOpaTHy!0 CBA3b CaMoro 
opraHa YyIlpaBleHHa HH ero MpHBofa HIM yupaBAATECA 
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TaKXKe OT APYTHX YYBCTBHTEIbHbIX BIeMeHTOB, MOIOKeHHe 
KOTOPBIX KOCBCHHDIM O6pa30M 3a4BHCHT OT MCHOMHEHHA KO- 
MaHjibl (HaNlpHMep, NOTeHLMOMeTp THpockona, cM. pa3yer 
2,2, plc. 5 uw 6 w mpuMeyanne ua cTp. 34). Kakaa us aByx 
CHCTeM JOJKHA ObITh NPHMeHeHA, 3ABUCHT OT CHelNpuyeckux 
YcNOBHH yipaBJeHHA, IpH4eM cwlesALIMe CUCTeMbI OO NaMaloT 
B oOweM GoubUIeH TOUHOCTbIO UH ObICTPOTOH B O6paboTKe 
3afaHHBIX KOMaHA. Caexyer NIpMHHMaTb BO BHHMaHMe TakHe 
BOMpochl, KaK MpHMeHeHHe MpONopmHOHabHOTO HAM MHTEr- 
padbHOrO yopaBneHua (cTaTM4ecKHe HH acTaTMyecKkHe CH- 
CTeMBI) 2KeCTKAX HIM THOKUX OOpaTHBIX CBA3eH, OOpaTHbIX 
CBASCH NMOSHUMOHHEIX HIM (HM) NO NpousBOAHOK (guddepen- 
WMPYIOWHX), BBEACHHe JONOMHUTeIbHBIX CHTHAIOB yupaBse- 
HHA, THI UPHMeCHACMBIX CepBOyCHIMTeIeH HT. A. OTHocH- 
TCJIbHO STHX OGOWMX cooOpaxeHHH MOKHO GObNWIO GObI Nmope- 
KOMCHAOBaTb YMTATeMIO CilelHabHy!o AMTepatypy mo pe- 
ryIMpoBaHHio uM yipaBseHHio [38—7, 23, 26.6, 61, 62]. YKa- 
2KeM flasiee Ha IIPHMePbI MPHMeHeHHA, MpMBeseHHbIe B pas- 
yene 3.523; TaM IPM MCnOb30BaHHM TOro WIM HHOTO TuMa 
AATYMKOB KOMAHA WM HHA Mepesayv CMrHaJioB TeeympaBue- 
HHA MpHMeHACTCA B OMHOM Cayyae yupaBleHHe MO He3aMK- 
HyToH cxeme (,,Ppun X”, 3.523.1), B Apyrom — 3aMKHyTOe 
peryaMpopanHe (Hs-293; 3.523.2). Ina ynpaBaenua no 
BbIcote y Hs-293 Gpwia NpHMeHeHa NOSHIMOHHaAAN OO6paTHaa 
CBA3b OT CAMMX PyJleH BbICOTHI C peryIHpOBKOH B 3aBHCH- 
MOcTH OT CKOpocTHOro Hallopa, B TO BPeMA Kak B NonepeyHOM 
yupaBJeHHh A OOpasoBaHHA NOSHUMOHHOrO CHrHasa O6pat- 
HOH CBA3H HCHOJb30BaJIOCb MOsOKeHHe CaMOH MonepeyHOh 
ocu (a He pysie!). Kpome toro, ia o6eux ocel Obla mpesy- 
CMOTpeHa OOpaTHaH CBH3b C CHTHaJIOM NO BpeMeHHOH Mmpo- 
M3BOAHOH, TO eCTb AelicTByiolllee 3HAYeHHe CHTHana ynpaBle- 
HHA 3aBHCeMO OT CKOPOCTH mMepecTaHOBKH pyieli BBICOTHI 
WIM COOTBETCTBEHHO OT CKOPOCTH BpalleHHA Kopiyca BOKpyr 
HpOObHOH OCH. 

PaccmoTpeHHble B 9TOM pa3fese BONMPOChI OTHOCHJHCb 
NPeCHMYUIECTBeEHHO K 3JIeKTPOMeXaHHyeCKOH CBA3H MexKAY 
NPH€MHMKOM HM OpraHamMH ynpaBsenua. pu npoexTupopanun 
TemeyNpaBAeMbIxX OObBEKTOB MNOMHMO STOTO MpHxXo_UTcA 
pellaTb GobWoe KOMMYECTBO YHCTO MeXaHH4YecKHX (a Tak xe 
(usHONOrHvyeCKHX.) BOMpOCoB, KoTOpble He MOryT ObITb 
3mecb paccmotpeub. B kayecTBe IpHMepa MO3KHO yIOMa- 
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HYTb HCIbITAHHA MOfeeH, NPOBeeHHble HEMeCILKMM Hccwelo- 
BaT@JIbCKMM HHCTHTYTOM MlaHepH3Ma, KOTOpble Mpecweso- 
Bad Web BBIACHHTb BOMpoc, MPH KaKOM pery/MpOBaHHH — 
NO yray, YTAOBOH CKOPOCTH WIM YrAOBOMY YCKOpeHHIO HH 
Np Kako WX KOMOMHAUHH MOKHO OKMAATh HanGombluelrt 
BEPOATHOCTH nonayaHua TeneynpaBanemElx 6om6 [34—36]. 

2.312.2. Tun Monyaanuu. Yxe BO BBeeCHHH K 
2.312 Oblio 3aMeyeHO, ITO B NPMHILMNe CyMlecTBYIOT YeTbIpe 
BO3MO2XKHOCTH MepeqaBaTb H3MeHHIOULyIOcCA BO BPe€MCHH KO- 
MaHy, XapakTepH3syeMylO TaK Ha3bIBa€MbIM  ,,3HaYCHHEM 
KOMAaHJbI’’, — B COOTBETCTBHH CO 3HaYCHHeM OpAMHATHI Ha 
puc. 10,0. Uro6nt ynpocruTh paccmoTpeHHe Bompoca, ocTa- 
BHM 1lOKa B CTOPOHe MOAYJIALMIO CHrHawa Ha BBICOKOM HeCy- 
wel YacToTe, a B OCHOBY NO1OKHM ClyYai NPOBOAHON AMHHK 
CBA3H C HH3KOH uacToToH (2.332.22). Torga cxema puc. 16 
ympoutaeres H lipeo6pasyetcs B cxemy, KoTOpand u3s00paxena 
Ha pue. 17, 


AK 


Puce. 17. Saganue KomaHyA u peryanpoBanHe No 
HH3KOYaCTOTHOM MpOBOAHOH JHHHH CBASH. 


Ecau mp 9TOM yYeCTb YeTbIPe BbIe Ha3BAHHbIe BO3MO- 
MKHOCTH, KOTOPble NOSBOMAIOT BbIPASHTb 3HAYeHHE KOMAHJbI 
K, To nomyyumM oGo6uleHuble B Ta6u. 5 BaxkHelwue BO3MOX- 
HOCTH HCNOMHEHHH aTUHKOB KOMAaHA HM H3MepHTesbHbIX 
ycTpolicts HY. Ama HesaMKHYyTOrO peryJIMpoBaHHa. 

QnemeHt oOpatuoh cpa3su OC np 3aMKHYyTOM perysupo- 
BaHun (rpada 5 B Ta6a. 5) B OOWIEM HACHTHYeH AATUMKy 
KOMAH], KPOMe CJly4ad BPeCMCHHOH MOJYJAWLHH, Ip KOTOPOM 
Ha BbIXOJe NPHeEMHAKa NPOMCXOAUT NpeocOpas0Bpanke CurHaa, 
HanpHMep, B BeMMUMHY HallpsxKeHHA, BbIMeIAeMOTO Ha 


Texnuxa meneynhpaeAaenun 


4? 


TaGauuya 5 
BO3MOKKHOCTH MOAYIMPOBAHHSA AIA HEMPEPbIBHOM NEPEJAUH 
KOMAH, 
i 
H3meputenbHoe 
H3mense- Tlarunx ycTpokcTBo Heo6xonzumoe SaMiHy Toe 
Maa KOMaHA (Asia He3aMKHy- | KomH4ueCTBO | nye no cxeme, 
BeIHUHHAa Tore pery JHpo- uacTorT pue. 17 
BaHHAl) 
t 
1 2 3 4 5 
Ammau- | ConpotuBae- | Usmepurenp 
TyAa HHe Hallpa2Ke- 
HHA 1 18 a 
UYacrota | Kongencatop. | Uacrotomep. { wan 2 18 6 
Wu ay KTHB- Uacrotuni 
HOCTD, AHCKpHMH- 
ConpotuBue- HaTop 
HHe B pewaKk- 
CalHOHHOM 
renepaTope. 
QueKTpOH He 
JaMMbi C 
mepeMeHHbIM 
peaxTaHcom 
a3a YcrTpolictso 
capura (a3 
+ @Da3zometTp 3 18 B 
|  da3sonbn 
+ MOAYJATOP 
Bpema Mexannuecxuit| Pease 1 nan 2 19....23 
RaTunk. (404 TepHo- 
AMUeCKH 
P sient nepemensato- 
. IWHHCA Op- 
MyabTH- rau yupas- 
BuOpatop. jeHuA) 
Puc. 24 
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conpoTuBaeHun (2.312.24). Ha puc. 18 u3s06paxeubi c nebIO 
OOBACHCHHA NMpPaKTHYeCKHX CXe€M 3aMKHYTOFO pery1MpoBa- 
HHA MPHHUMNHaJbHbIe CXeMbI TpexX mepBbIX cucTem [58, 59, 
78]. 


a) Amnaumyduaa mModynayua 


i aK “a + 
a ae : 
feconst. Teneynpasnnemuii obsenm 
flynxm ynpaenenun Alanun (npuemuun) 
(nepegamuur) nepedayu 


6) Yacmomuan modynauua 


| 
| 
| 


f=f,+KAt 


| 


@asosrie | 
modynamop 


g ~ynpasnatou,an pasa 
Ps Pe=PotK-Ag a-onopran pasa 


Puce. 18, Bo3moxuble BapHaHTH HCNOAHeEHHA CeEAAMLHX 
cCHCTeM YIpaBJeHHA. 


2,312.21 Amnantyquaa mofyanunua. Tpu ynpaprennu 
amiutyfoH!, cormacHo cxeme ua puc. 18, @ (cM. npu- 
mMep B 2,312.1), B KayecTBe gaTuHKa KoMaHy, JIK cay Kut 
ACAMTeIb HalpsxKeHuA, TaK 4TO BeHUMHAa MOABOAMMOTO 
K ,,upMemHuky” (Ha puc. 18 mpencTaBAeH Kak yCHJH- 
T@JIb) HaNIpAKCHHA HH3KOH YaCTOThI 3aBHCHT OT 3HayeHHa 
komaHybl K, Ecau spblxXofHoe HalpsxKeHwe mpHemMHHkKa, 


1 CnenyeT ewe pas NOAYepKHYTb, 4TO 3fech NOX «mMoLyauneiy 
NOHHMaeTCA Mpoctoe H3MeHeHHe Mepexapaemohh BeAHYHHE! — B WaH- 
HOM Cj1y¥ae HanpsAxXeHHA HH3KOM 4aCTOTLE —- B 3aBHCHMOCTH OT 
sHayenua KoMaHabl K. HeckoubKo uHaye OGCTOUT eNO C HHXKe pac- 
CMATPHB2eMEIMH THN@MH MOAYJAWHH BbICOKOYACTOTHEIX Mmepeyat- 
4HKOB, HCTOUHHKOB cBeTa H T. IL. 
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BBINIPAMJICHHOe C NOMOUIbIO BbINpAmMHTera B, nogpBecTu K 
OAHOMY 3a2KHMy ABHraTeiA mocTosHHoro ToKa M, a mpy- 
roH ero 3a2KHM MNOAKJIOUHTb Yepes NoTeHUMOMeTp oO6par- 
HOH cBa3H OC kK Halps2XeHHi0 NOCTOAHHOTO TOKa, TO 
CTOPOHbI H CKOpocTh BpallCHHA BHTaTeIA onpezensiotca 
pasHOCTbiO NoTeHWMana Mexy TOUKaMH a u 6, Jipura- 
Telb, Bpalulaich, NepememaeT opraH yiipaBienun OY u 
OAHOBPeMCHHO NON3YHOK NOTeHWHOMeTpa OOpaTHOH CBH3H 
OC fo Tex Nop, noKa HanpaxeHHe MexY TOUKaMH au 6 
He CTaHe€T PaBHBIM HYJ10, TO eCTb NoKa He 6yfeT BBINOW- 
HeHa KoMaHya. Jlerko 34METHTb, YTO TOUHOR COOTBETCTBHE 
B nowomweHuax JIK nu OC umeeT MeCTO TOMbKO B TOM CJy- 
qae, CCH Ha MpOTAxKeHHH BCero Npowecca ynpaBAeHHA ra- 
paHTMpyeTCH YcTaHOBJeHHOe COOTHOMWeHHe aMIMIHTYI, TO 
eCTbh HalpH2keHHe [lepeyaTunka, CONPOTHBJeHHe IIpOBO- 
OB, ycusenne, adpeKT BbINPAMJeCHHA HM HallpsAxKeHHe CpaB- 
H€HHA ABAAIOTCH MOCTOAHHEIMA H TOYHO COOTBETCTBYIOT 
gajiaHHbIM 3Ha¥eHHAM. Tak Kak Ha MpaKTHKe BbINOJIHeHHe 
9TUX YCNOBHH CBA3aHO C OOAbUIHMM TpyAHOCTAMH, TO aMIIH- 
TYAHAA MOAYJALMA B TeMeyNpaBJeHHH NpHMeHAeTCA OObIMHO 
JMUIb IpH YMepeHHbIX TpeO6oBaHHAX K TOUHOcTH. Jo6aBuM K 
CKa3aHHOMYy, UTO HHYerO He H3MeCHHTCA, CCH JBMTaTeb 
ynpaBaeTca He [IpAmo, a Yepes peue. 

2.312.22, Uactotuaa mogzyasuua. pu yupapaenuu yacto- 
TOH AMIMUTYAHbIC COOTHOWCHHH He MMCIOT HHKAKOTO BJIMA- 
HHA Ha TOUHOCTb KOMAHABI, KOJIb CKOPO Ha BbIxXose Npvem- 
HuKa oGecheunBaeTca AOcTaTOuHaM MOULHOcTb. B npefctTas- 
JeHHoH Ha puc. 18, 6 cxeme AaTYHKOM KOMAHA CJLY KUT 
KOHJe€HCaTOP HepeMeHHOH emkoctH C, KoTOpoMy Ha cTopaHe 
NIPHCMHHKA COOTBETCTBYe€T B KayecTBe 9emMeHTa OOpaTHOH 
CBA3H NOACTpoewHbi KoHZeHCaTOp C). 

3fecb B KayecTBe NpHMepa wu306paxeHo yupaBmeHue 
ABUTaTeeM C MOMOLLbIO HOJAPH30OBaHHOTO pee, KOTOpOE, 
cpa6aThipad, 3aMbikaeT BepXHHH MAW HHKHMH KOHTAKT B 
3A4BHCHMOCTH OT TOTO, BbIWe WH HHKe YacTOTa CHrHala 
nepewaTuuka YacTOTb! HacTpoikw uckpHmMuHaTopa. Tak 
KaK BBHAY MHOTOKOHTYPHOCTH OOBIMHEIX CXeM JHCKPHMHHa- 
TOPOB Takad HaCTpolka ABAAeTCH HeECKONMbKO cOMKHON, 
MOXKHO TaK2Ke HMeIOWMicH B MpHeMHMKe TeHepaTOp Kovie- 
Gann (OCUMIMATOP) HaCTpaHBaTb Tak, 4TOObI ero YacToTa 
COOTBETCTBOBala ,,epeqaBaemoli’ uacToTe, MpHyeM OjHO- 


4 TeseynpaBjenne 
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BpeMeHHO NepefaeTcA BTopad wacToTa; TaKHM o6pa3om, 
AUCKPUMHHATOP OCTAeTCA NOCTOAHHO HACTPOCHHBIM Ha pa3sHo- 
CTHYIO YacTOTy (NpHHUHN cyneprerepomHHa). 

BMeCTO e€MKOCTH MO2KHO, eCCTECTBCHHO, AIA HaCTpOHKu 
HW NOACTPOHKH NPHMCHATb HHAYKTHBHOCTH, Ecam renepaTopom 
S3BYKOBOH YaCTOTH! ABNACTCA PeNaKCaNMOHHbIM renepaTop, 
TO B KauecTBe AaTuHKa MoxeT ObITh NPHMeHeHa KOMOHHALLMA 
conpoTuBaeHHl. Hakonel Id YaCTOTHOH MOAYAAWMM Ha 
BhICOKUX YaCTOTaX CYMCCTBYeT elle OHA BO3MOXKHOCTh — 
TIPHMCHeHHe ICKTPOHHBIX JaMII C NepeMeHHbIM peaKTAaHCOM 
NP H3MCHCHHM HANpAKeHHA Ha ceTKe, 

2,312.23, Dasopaa Mogyaauua. Ha puc. 18,6 BocmpoussBe- 
Wena cXeMa Nepeyaun KOMaHAbl, IPH KOTOpoH camo 3HayeHHe 
KOMA@HJbI COJCPKHTCA B pasHOCTH (a3 ABYX Hapa KeHHH 
HHSKOH YacTOTb, NpHyeM YacTOTa OG6oMX HallpAxKeHni 
onMHakosa fy. Uro6nl nepeqaTb TaKy!O KOMaHAY Ha paccTos- 
HHe, Tpe6yoTca ellie Be BCNOMOTaTeIbHbIe YaCTOTHI, 3 
KOTOpBIX ofHa f, MOkyAMpyeTca yacToTOH fy WH mepenaeT 
onopuyt0 cbasy, a Apyraa fe — ynpaBaaromlyo da3y. B Kaue- 
CTBe faTuHKa KOMaHA HM 9aeMeHTa OOpaTHOH cCBH3H IIpH 
5TOM Cy KaT yCTpolictBa cuBura asbl s1060ro Tuna. OueBuy- 
HO, ITO 3aTpaTbI NO peasIM3aUHH STO CXeMbI 3HAYHTEMDbHBI, 
XOTH MpeACTaBAAeTCA BO3MOXKHBIM NOMYYHTh XOPOLIy!O TOU- 
HocTbh yupaBsenua [58, 59]. CnegyeT uMeTb B BUY pH 
39TOM, 4TO WIA OMHOBpeMeHHOH MepeqayH MHOrHX KOMAHL 
(2.312.3) Heo6XORHMBI TObKO Be BCHOMOraTebHble. Hecy- 
WlHe YaCTOTEL 

2.312.24. Bpemenuan Mogyaauna. Hau6onee pacnpoctpa- 
HeHHbIH MeTO TOUHOH nepesauM HeIIpepbIBHOH KOMAHJbI B 
TeXHHKE TeleyMpaBeHHA COCTOHT B TOM, YTO 3HayeHHe 
KOMAHIbI TlepefaeTcH CHTHAOM, OMpeseeHHbIM O6pa30m 
NPOMOAYIMpOBaHHbIM Bo BpemeHH. IIpwH aTOM peyb HAeT 
Bcerjia O NepHoAuyeCKOH MAHHNYJAWHH Kakoli-nH60 s1eKTpH- 
YeCKOH BeJIMUHHBI, IPHYeM B NPHHUMNe SOespa3sM4HO, MaHH- 
NyWHpyeTca NM NOCTOAHHBIH TOK, Hapa xKeHHe HH3KOH HH 
BBICOKOH yacToTEl Camo co6oh pasyMeeTcH, 4To nepHoy 
M@HHMNYAAILHM QOUKeH BbIGHpaTbCA TakuM O6pa30m, 4TOOBI 
HepecTaHoska opraHa yNpaBJeHHA MOTa NpoHCcXosHTb Cc 
Tpe6yemoH cKopoctbio. IIpuHuun cTaHOBHTCH ACHBIM B 
pesybTate paccmotpeHun puc. 19, faioulero npocremiyio 
CxeMy, IpH¥eM CHOBa HpesMouaraeTcH HHSKOUACTOTHAN JIH- 


Texnuxa meaeynpaeaenun 51 


Hua cBAH3H [52]. Tenepatop mepemeHHoro toka T/IT nogz- 
KI0OUeH K JHHHM Tepeqaun uepe3 kKoMaHAHEI KonTaKT KK, 
KOTOpbIH NMepHOAMYeCKH 3aMbIKaeTCH H pa3MbIKaeTCH TAK, 
Kak 9TO NpegzcTapseno Ha puc. 20, a. B Konue THHMM 4epes 


a 
(a) 3 1p 3, 

; oy 
[=}——___-_ BPs RAG 
FT lye Pp 6 

Nyxam Lrunus l 32 
ynpasnenua prepedaru: 


| Teneynpaennemptt 
odsenm 


| 
| 
(6) | B, 


fy 


Puc, 19. Tlepeqaua pantenbHok KOMaHABI c BpeMeHHO 
MoLyAsuHeH. 


BBIIpAMHTeIb B nogkmioueno pene P (B cayyae HeoOxogH- 
MOCTH BKJlO"aeTeA elle yCHAHTeNb curmana YC). Kontakt 
pene P, nepeksiouaach B TOM 2%Xe pHTMe, YTO H KOMAHJHEH 
Kio KK, noovepeqHo NogzKsuoyaeT K OaTapee 5, Hanpumep, 
Ba JIEKTPOMATHUTa J, H 92, B pesybTaTe Yero OpraH ympa- 
BaeHua OY Ha puc. 19, a npexcTaBeH B BHJe pya — nepu- 
ogMuecKH NopopaiwpaeTca B TY HH Dpyryio cTopory. Ecau 
nepHox, KOMMYTauHH BbIOpaH NpaBHJIbHO, C yYeTOM HHEp- 
WHOHHOCTH TeleynpaBiaemoro OG6BeKTa, TO 9stpPpeKTHBHOE 
nelicTBve pyvieli (ycpeqHeHHoe MO MHOTHM TepHofaM) 3aBHCHT 
OT COOTHOWeHHA BpeMeHH 3@MKHYyTOrO J, H pa3soMKHYTOFO 
Tz TomoxeHuA KoMaHAHOrO KJOVa KK. IIpegctout ompeze- 
JIUTb, ITO PACCMATPHBATb B KavecTBe ,,3HAYCHHA KOMAHJbI”’. 
Llenecoo6pa3Ho CHMMeTPHUHOK MaHHNy AHH (,,BKJ.—BbIKI.”’), 
IipH KoTopoh adpekTHBHoe JelictBHe pyseH paBHO HyvI1, 
TIpHfaTb 3HaveHve KOMaHAH K = O u NoOyYHTb Torga m0 
OMpefeeHHl0 3HayYeHHA KOMA@HAB 


4* 
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MoryuieH H3MeHATBCA B Ipefemax -1=K S+1; mpu- 
uyem K = —1, Halpumep, cooTBeTcTByeT HOJOKeHHIO pylA 
Bilepo, a K = + 1— nosoxenwio pyia Bipaso. Momxxo 
6bINO Obl BBECTH H Takoe ONpeyeeHue : 


2 
O4HaKO OHO MeHee HarIAZHO. 

IIpumMepoM IpHMeHeHHa 9TOrO THNa yupaBneHHA Cc Bpe- 
MeHHOH MoszyaauHelt (cM. puc. 19, a— no pa3omMKHyTOH cxeme 
C HelocpeACTBeHHLIM BO3ZeHCTBHeM Ha OY) ABIAeTCA TeJe- 
ylpapsenve magaiomeli GomOoh ,,Ppuu-X”’. .CmM. paszeu 
3.623.1 u [97], a Takoxe [58, 59, 74, 78, 82]. 

BmecTo mepeKJIOueHHA ,,BKJI. — BbIKJI.”” (CHCTeMa ,,Jja — 
HeT’) TOJIbKO OZHOH YaCTOTH! MOXKHO TakxKe moowepesHO 
OCYIIECTBIATh KOMMYTALHIO ABYX pa3IHUHBIX wacTOT fi 
u fe, OarofapA YeMY CYWIECTBEHHO CHHKaeTCA BOsZeHCTBHE 
nomex. IIpu 3ToM NosyyaoT OAMH H3 BHJOB ,,IIOc — MH- 
HyC” BKJIOVCHHA B CHCTEMaX, KOTOPbI€ COOTBETCTBYIOT 
puc. 12 (c n= 2). Ha mpaxtuxe, gamee, NpoBoxHad JIMHUA 
He COeZHHAeTCA OGObIMHO HeNOCpeACTBeHHO C KOM@HJHBIM 
KI0uOM KK, a MexXY HHMH BKJIOUaeTCA YCHJHTeIb Mepe- 
naTuuka YI]; pv 3TOM BOSHHKaeT CHCTeMA, COOTBETCTBYIO- 
maa puc. 19, 6 (cm. Takxe 3.511.22 u puc. 50, 51). Ha stot 
cxeme lpegcTaBleH pyro THN ynpaBneHuia: BMeCTO 
HENOCPeACTBEHHOFO BKJIOUCHHA SIEKTPOMAFHHTOB pyvieh, KaK 
9TO MMeeT MeCTO Ha Cxeme puc. 19, a, 3fecb P BKsIOUaeT Cep- 
BoMOTop M, KOTOpbI MepemellaeT OpraH yNpaBleHHA JBH- 
2KeHHeM OGbeKTOM OY. Tak Kak 3yeCb He NpefycMOTpeHo 
ycTpolictso o6paTHoH cBxasv, To gApuraTemb (npa K<¢ 0) 
BPallaeTCA B OLHOM HJM B APyroM HallpaBJeHHH CO CKOpocrLh, 
COOTBETCTBYIOMeH AGCOIOTHOMY 3HAYeHHIO BEJIHYHHEI KOMAH- 
Abl (TaK Ha3biIBaeMad UHTerpalbHad WH acTaTHyeckad 
cuctema). IIpu stom Tune peryaupoBaHHA MOXKHO NOJyYHTb 
TaKxKe MpONOpUMoHabHoe HIM CTaTHYecKOe ylpaBJenue, 
eCJIH BMECTO ABHTaTeIA NPHMeHUTb UCIOJIHHTeIbHOe yCTpoH- 
CTBO B BHX€ NOBOPOTHOTO MarHHTa c MpyxXHHOH u ycTpoH- 
CTBOM, OGecneuHBalolWuM Aemn@upoBanne. OTHOCAUIaACA CIO- 
Ha cXeMa KOMMYTaHH NpegzcTaBsena Ha puc. 20, 6. Tana 
NOIHOTE! KapTHHbI Ha puc, 20, @ NpescTaBmena elle ojna 
BO3MOXKHOCTh BPCMCHHOH MOAYIALHH — HMMyJIbcHad (aso- 
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Bad Mofyaauua (Ha puc. 20, a MpescTaBnena MosyIAlHA 
MMITYJIbCOB N10 AJIMTeIbHOCTH) B TOM BHJe, Kak OHa IIpH- 
MeHdeTCa B KayecTBe HOBelilero MeTOMa AIA BbICOKOYACTOT- 
HOH MaHunyaauuA (2.312.3). 


a) 0dnovacmomxas 

cuicmema (,0a-Hem") - 

modynauusa OnUMeNbHoIMa 
uMinynbeaMu 


6) Asyxyacmomuaa 
cucmnema(natec ~Munys") 


Puc. 20. Bosmoxnoctu Bpemenné6f mozynanuy. 


B To ppema Kak Ha puc. 19, 6 B COOTBETCTBHH C KaccH- 
dbukauveh (2.312.1) qaHbl mpumMepbl He3aMKHYTOFO HCHOJHH- 
TeIbHOrO ycTpolicTsa, puc. 22 ummocTpupyeT NpvHuun 
SAMKHYTOFO peryJHpOBaHHA C HCNOMb30BaHHeM OOpaTHOH 
€BA3H, MpHueM [pesACTaBJIeH TOJIbKO BbIXO, NPHeMHHKAa 
(cxeMa MOxeT ObITb AONONHeEHA JIeBOH yacTbIO puc. 19, 6). 
OnemeHToM OOpaTHOH CBA3H CJIYKHT CONpoTHBIeHHe, NOuI- 
3YHOK KOTOpOro NepememlaeTca ABHTaTeseM MpHBosa oprana 
yupapnenua OY (nosHuHOHHaA OOpaTHad CBA3b). 

B mpoctoh cucTeme, cooTseTcTByiomeH cxeMe, H300pa- 
XKeHHOH Ha pH. 22, a, MOCTUraeTCA TO, YTO CpeqHee Molo xKe- 
Hue NpHBOMa COOTBeETCTBYeT CpefHeMy 3HaeHHIO CHrHaa 
NocTOAHHOTO TOKa (HHTerpasl KpHBOH MA@HMNYyJAUHM, cM. 
NYHKTHPHYIO JIMHHIO Ha puc. 21), KoTOpoe B CBOIO OYepeb 
COOTBETCTBYeT 3HAYeHHIO KOMaHAbI K. CepBomMoTop coBep- 
waeT Kome6aHHA OKONO aToro cpe~Hero nosoxenua. Wuep- 
IHOHHOCTb CepBoMOTopa H Apyrue akTopbl MoryT MpHBecTH 
K HEKOTOPOMY OTKJIOHEHHIO OT CHMMeETPHH HW OAMHAKOBHIe 0 
BeJIH4HHe, HO pa3yIMUHbIe No 3Haky K MOryT BBISbIBATb JO 
HeKOTOpOK CTeMeHH pa3IHUHble MO BeJIMUHHE OTKJIOHEHHA 
OpraHoB ynpaBJeHHa. 

Uto6bl B YCTAHOBHBLIEMCA COCTOAHHH MOJIYYHTb CHMMEeT- 
pHUHYIO NepekmagKy CepBOMOTOpa, MOXKHO NpHMeHHTb HCHOu- 
HHTeJIbHYIO CHCTeMy B TOM BHJe, KaK OHA TpeMCTaBJiena Ha 
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puc. 22, 6 (npHHuUHN peryaMpoBaHud, NpHHATHIA B ylipaBue- 
Huu Hs-293, cm. 3.523,2 u puc. 90). Curnan yipapieHua oT 
KOHTaKTa pele P; nocTynaeT B (bHIbTp, Ha BbIXOJe KOTOpO- 
TO NOABJIAeTCA HallpAKeHHe, COCTOMIMee H3 CpesHe cocTaBA- 


— UK 
T-To_ 1 f 
= 22-5 0 7 
K 7 F} Z 
T,. 1 
'.] t= — 1 3 
a 
Pue. 21. 3nayenve KoMaHyb 1pH BpemeHHOA 
MOJLy JTAILHH. 


Ole, NPONOPWHOHAIbHOH 3HayeHHIO KOMaHAbI K wu Hawlo- 
2%KeHHOM Ha Hee TepeMeHHOH cCocTaBAAIONeH HallpAKeHUA 


1 
waCTOTH — (cm. pac. 23). [Buratenb. noctosnHoro Toxa M, 


NIPHBOAAWHH B ABM KeHHe OpraH yupaBenuan OY, nogxKsI0- 
Yae€TCH KOHTAKTOM P, nolepeMeHHO Ha IpAMoe HAH OOpaTHoe 


a) Cepsomomop Konednemca necummempu4yHo 


Puce. 22. Tlonkniovennve nepHognueckod HelpeppiBHon 
KOMAHABI B CXeMY CTATHYeECKOrO CHeAAMerO YNPaBNeNUA. 


HallpaKeHve UCTOUHHKa NuTaHHA. Pa6oTa noApUsOBaHHOTO 
pene 3aBHCHT Tellepb OT NofloxwKeHuA seMeHTa OOpaTHok 
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cBasH OC. Ecau npeqnouloxKuTb, 4TO NOSyHOK MOTeHUHO- 
MeTpa OC o6paTHOH CBaA3H HaxXOUTCA B HauaibHbI MOMeCHT 
B CpefqHeM NOJIOKeHHH, TO pele P,. BHOpupyeT HeECHMMeTPH4HO 
WM ABHraTeb NepememaeT OY, a 3HauuT, u OC Ao Tex nop, 


6) Cepsomomop 6 yemanosuawemon 
pemume Konéonemca cummempuyno 


Puc. 22a. 


8) Cepeomomop 6 yemanosueuieMmca 
pexume HaxddumeR 6 noKoOe 


Puc. 226, 


oka Hallps2KeHHe B TOUKe mt He CTaHeT paBHbIM cpeqHeMy 
3HaYeHHIO HaNpAKeHHA MeEXAY 6 U2; NMocwe STOFO P, BHOPH- 
pyeT CHMMeTpH4HO H ABHTaTeb KoNeOeTCA CHMMETPHUHO 
OTHOCHTEJIbHO CBOerO CpeAHerO MONOKeHHA, COOTBETCTBYIO- 
mero sHaveHuio K. 

B cayyae MpHMeHABLUIMXCA panee Ha NpakTHKe *uIbTpPOB 
L/C (cornacuo puc. 23, a) NomyyanH Ha HH3KHX wacTOTax 
MaHunyaauun (10 24) BbICOKHe BeCoBble 3aTpaTbl Ha (pHJIbTp 
(60blIHe MHRYKTHBHOCTH H emxkocTH). IIpHmMeHaa MeTOd, 
H3JIOKeHHHH B uccHefoBaHMAX M, MapxkyapatTa, MOKHO 
OCTHTHYTb Toro xe doppeKTa, YTO H B Gbu_Tpax L/C (a 
NpH HaJHYHH BbICIUHX TapMOHMK, elle Ayullero), ecu peso- 
HaHCHbIq KOHTYp, HA@CTPOeHHbI Ha OCHOBHYIO 4acToTy, 
SAMeCHHTb NpocTsim d@usbTpom R/C. 3yecb MbI NepexogHM K 
PaCCMOTpeHHIO CXeMBI Ha puc. 23, 6, 3aMeTHB, YTO B OTOL 
CXeMe SIEMeHT OOPaTHOH CBASH MpexCTaBideT CoOoK ABOKHOK 
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a) Cpunsmpom L/C u odxum 6)€ punsmpom R/C u deotinbim 
nomenuuomempom nomenuuomempom 
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Puc. 23. Caenamue cucTeMbl c BKAIOVeHHeM ®uAbTpOB. 


noTenuuomertp. (IIpupeyenubie Ha puc. 23, 6 KpuBble us- 
MeH€HHA Hallps2xKeHHA BO BPeMeCHH B JeCHCTBUTeIbHOCTU 
COCTABJIEHbI U3 yYaCTKOB SKCMOHEHT, KOTOpble Ha rpacuKax 
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3aMeHeHbI IIpAMBIMH.) OTOT THM peryJIMpoBaHHA Ob TakxKe 
c ycnexom mpumeHeH Ha Hs-293, 

BosMoxuHble JONOIHHTeIbHbIe HalpsAxKenua (HallpHmep, 
CHrHasdl JeMUdHpoBaHHA) MOryT BBOJHTECA B TOUKe m (puc. 
22, 6, cp. puc. 90). IIpu stom cnoco6e peryupoBaHHa O62acTb 
3HaueHHH KOMaHy OrpaHwunBaeTcA TakHM o6pa30M, 4TOOBI 
elle oOcTaBalach AOCTaTOUHAA NepeMeHHaA cocTaBJAIOMIAaA 
Hanpa«enud. Ha npakTuke HCXOAAT MpHMepHo us 3HaVeHHHt 
—0,9=K = +0,9. Smecb gaTuHK o6paTHOH cBa3H MO2KeT 
Take NepecTaBAATECA He TOJbKO NPHBOOM oprana ynpa- 
BUICHHA, HO H H3MePHTeNAMH NOMOMKeHHA OGBEKTA; IPHMep: 
nonepeyHoe ynpasnenve Hs-293 (cm. 3.523,.2). 

Ecau HeoOxoguMo ABHraTelb MpHBog_a pyselt 10 BoO3Mo- 
X%KHOCTH ObICTPO MpHBecTH B 3afaHHOe MONOKeHHe H TPH 
HOCTHKeEHHH 9TOTO MOJIOKeCHHA BEIKJIOUHTb, TO MOXKHO 
notTu no NyTH perylupopaHua, cormacHo puc. 22, e [76]. 
BpixogHoe HallpaxKeHve NPHeMHHKa NOABOAUTCH K BBINpA- 
MuTenamM B, u Bo, KoTOpbie 3apAxKaloT KOHZeHCcaTOph! C, u 
C,. Pacnpegenenwe HanpaxKeHHA Me@2KTY HHMH 3aBHCHT 
Tora HellocpexCTBeHHO OT BpeMeHHOro pacnpegenenua f;, 
H fp, TO ECTh OT 3HAYeHHA KOMAHABI K. STHM, a TakxKe TOJO- 
2%KeHHEM TMOJISyHKa NOTeHUWMOMeTpa oOOpaTHOH cBa3H OC 
olpefesaeTca HanpAxKeHHe Ha CeETKe JIaMMbI, a 3HaUHT, H 
aHOAHBIK TOK. OT nocaegqHero 3aBHCHT KOJIM4eCTBO aMIlep- 
BHTKOB JN060H 43 ABYX OOMOTOK NOJIApH30BaHHOrO pes. 
Pene ycTpoeHo Tak, ¥TO IPH CHMMeTpH4HOH KomauHze (K = O) 
KOHTAKT pene Pp 3aHHMaeT CpesHee NOOKeHHe, CCH NOVM3y- 
HOK OC cTOoHT mocpeauHe moTeHwvometpa. IIpu apyrux 
sHayeHHax K JBYTaTedb OCTAHABNHBAeTCA COOTBETCTBEHHO 
pH Apyrom nooxKeHHH ABHKKA NOTeHUHOMETpA. 

OctaeTcH paccMOTpeTb, KaKHM O6pa30M MOXeT OBITb 
CKOHCTpyHpoBaH RaTYHK KOMAHQZ, TaK Ha3bIlBaeMbIll 
KOMaHZHBIA Ko4KK (puc. 19), qa ZocTHKeHHA HeMpeppIB- 
HOrO H3Me€HeEHHA OTHOWIeHHA BpeMeHH 3aMKHYTOFO HW pa3soM- 
KHYTOFO COCTOAHHA KOHTaKTOB. Ja aTOrO cyulecTByeT B 
OCHOBHOM TPH BO3MOXKHOCTH, KOTOpPbIe COCTOAT B TOM, 
uTOOL! NpHMeHATS : 

a) MexaHHyeckHe ycTpolictsra ; 

6) penefunie ycTpolictsa ; 

B) 9JIEKTPOHHbIe yCTpolicTBa (MyJIbTHBUOpaTophl), KOTO- 
pble CXeMaTHYeCKH NpescTaBJeHb! Ha puc. 24, 
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fy KK , Paduansno Nepemewmatouanca 
2 T 4 NepeMeu4embill wyemKa 
2 y ; KoHINaKM 
YS ° 
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f; 
( ) 60 n (oe = 7 i) 
nf?) =2¢8. cek 
MUH} ~ Tice mmymnamop ne Mapxyapdm 
Bpawarnuaacar i wal y + P pryapany 
" a) Mexanuyecnue cucmemal 9 


6) Penetinoiti 
npepsigament (82) 


8) Mynemusuépamop 


Puc. 24. Tpumepst KomMMyTHpywmux AaTYHKOB KOMaHA, 


Alpyrve Mpumephl BbINOMHeEHHA MeXaHW4eCKHX JaTUHKOB 
KOMaH lIpegcTapienbt Ha puc. 46. Eure ofHH cnoco6 npuBe- 
AeH B pa3sfene 3.511.14. B snekrpoHHbIx yctpoficTBax [76, 
100] mexanuyeckve pene O6bIMHO He NIPHMeHAIOT, a HCHOMb- 
3YIOT MYJbTHBHOpaTopHl AIA 3alupaHHA H OTMMpPaHHA CHTHa- 
JOB COOTBETCTBYIOUIMX wacTOT (HaNpHMep, C MOMOLIbIO 
AMofoB). Tloqo6HbIM xe O6pas0M MOXKeT MpOusBOAHTECA 
CABHUr MMMNYJIbCOB TIpH HMMYAbCHOH da3sopoh MoRyIALHH 
(cm. puc. 20, @ u 25, a rakxe [77, 90, 110)). 

CnemyeT TakxXe OTMETUTb, YTO NPOMOAYMHpoBaHHbIe 0 
Bpe€MeHH YKa3aHHbIM CNOCOGOM AAHTeIbHbIe HelpepbIBHbIe 
KOMaHAbl MOryT OBITb HCNOMb30BaHEI AJA OCYULeECTBICHHA 
3afaHHOK BO BpeMeHH I1porpaMMb ynpaslenua. IIpu 
9TOM CHTHAJIBI 3aNHCbIBalIOTCH C MNOMOL[bIO Kakoro-s1H60 
BOCIIPOH3SBOAAINero ycTpolictsa (HanpHMep, MarHuTodona), 
KOTOpOe B HYXKHbI MOMCHT BpeMeHH BbIaeT COOTBETCTBYIO- 
mylo KoManzy [100]. 

2,312.3. Tapannenbuad Nepexzava HeECKOJB- 
KHX KOMaHA, JJo cHX Nop peub lina o Nepegaye TObKO 
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OAHOHM HellpepbiBHoli KOMaHAL ynpapsenua. Ecau xe HyKHO 
MepelaBaTb OJHOBPeMeHHO HECKOJbKO (n) KOMaHA, TO pac- 
CMOTPeHHBIe B MpeAbIyIUMX pasweraxX CHCTeMbl ynpaBjeHHA 
CJIEYeT NOBTOPUTh B OGLIEM Cuy4ae 2 pas. OTO, B YaCTHOCTH, 
o3HadaeT, ITO CHCTeMaM, MIpeACTAaBJIeHHBIM Ha puc. 18, 19 
u 20, COOTBETCTBYeT Ceqyfollee YHCIO HeOOXORUMBIX KO- 


M@HJHbIX YaCTOT: 
Uncno HeOG6XOAHMEIX KOMAHAHBIX 


PucyHox Yyactor 
18,a n 
18,6 nam ntl 
18,6 n+2 
19, ,a/20,a n 
19,6/20,6 2n 


TIpu umnyapcHolt da30noli Mogymauun (puc. 20, e) TouHO 
Tak Ke, KaK H MPH MOJYAAUHM DMTeNbHOCTH HMMIYJIbCOB 
Ha O2HOM Hecywel yacToTe, Bech NepHog, OCHOBHEIX HMIMYJb- 
cop (J) JouxKeH ObITh pacwleHeH AIA Mepesayv OTACIbHbIX 
komaHy. Ha puc. 25 npupefena BpeMeHHad CXemMa AVIA Nepe- 
Waid WecTH Apyr oT Apyra HesaBucalwux Komaug. Ilepspk 
(AeBATEIH) “aCTHUHDI MepHox HEOOXOAMM JIA CHHXPOHH3H- 
pyloulero HMIYJIbCa, B TO BPeMA Kak BOCbMoOH (n -+- 2) dacTH- 
YHBIM TepHO CAYKAT (A BbIJepKUBAHHA NpomMexyTKa 
MeXAY KOMAHAHBIMH H CHHXPOHHSHPYIOWIHM HMMY.IbCaMH. 
Annapatypa, koTopan paGotaeT TaKHM OOpa30M, omHcaHa B 
[110] npamenuterbuHo K WeraM TenemMeTpHu. O6 annapatype 
C HMUYJbCHOH aMnJIMTYAHOH MoxynauMei cmoTpu [77, 90]. 
B octTaJIbHOM, UTO KaCaeTCA HOBbIX BOSMOMKHOCTeH HMIYJIb- 
CHOH MOJYIAUMH, MOMKHO COCMATECA Ha CNeUMAaIbHYIO JMTe- 
patypy, Hanpumep [18—22, 102}. 


Snayenun 


“_ | | 
0 MAKC, ! bt Gd 


Yacmuyneie 
nepuodsi 


Puc, 25, Umnyascnas bagopad MOLY AMMA As Mepenaun n = 6 
KOMaHA, 
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Uro6pt He AONYCTHTb cMellieHuA NOHATHH, HeOOxXo,HMO 
ellie pa3 NOMYEPKHYTb, ITO CleLyeT pasHUaTb ABe KaTeropHu 
»MOLYIALHH” : C OMHOK cTOpoHb!, — sTO pacCMOTpeHHoe B 
pa3yjene 2.312.2 unsmeHeHHe HeKOTOpOH BeIMUHHEI (AMNUTY ABI, 
ca3bi HT. Z.), cofepxxamiel 3HaueHHe KOMAHJDbI, a C Jpy- 
ro, —cnoco6 MOAYAALHH Hecyuleh wacTOTHI IpoMexky TOUHBIM 
CHrHasIOM (HampHMep, HH3KOH YacTOTOH), comep2xalluM B 
ce6e 3HaveHHe KoMaHgH. Jina STO mocmeqHeH KaTeropuu 
IIpPHMeHHMEI B MIpHHuMNe BCe H3BeECTHbI€ BUAbI MOAYAALMH, 
KOTOpble 32€Cb MOryT ObITb TOJbKO NepeucseHbl : 


AaMNAWTYHaA MOLYAALHA (AM) 
YacTOTHad MOLY AALNA (UM) 
cbasonad MOAYAA0HA (OM 


UMIYJIbCHad aMNINTyAHad MonyaanHa (HAM) 
HMNYAbCHaA YacTOTHaMd MOAyAAuHA =©(MUM) 


UMNYIbCHad as0Bad MOAYIALHA (A®M) 
BPeMA-HMNYABCHaA MORLYIAWNA (BUM) 
HMNYIbCHad KOMOBaH MOY AAA (HKM) 


Tun IpHMeHsAeMOk B KaKXOM OTJCJIbHOM CIy4ae MOAyJA- 
WH 34BHCHT OT MHOFHX ChakTOpos, HeKOTOpbie H3 HUX YNOMH- 
HaloTcCa B pasyene 2.7, YcoBeplieHCTBOBaHHA, NO-BHAMMOMY, 
OYAYT HATH B HalpaBseHuH HMMYJILCHOK MOLYAAUHH, B OCO- 
GeHHOCTH HMIYJIbCHOH Pa3s0BoH MORYIALMH. 

Vckm0uHTebHO NpocTo pelliaerca BOMpoc o mepenaye 
CHTHaIOB Ha HOCTOAHHOM ToKe oO mpopogam (2,332.21), 
CCH JOJKHbI NepesapaTeca TombKoO | ua 2 HeMpepbiBHBIe 
KOMaHAb TakHM cmoco6oM, HalpHmep, OCYLeCTEB.ANOCb 
Teleynpapmenve cHapagom X-4 (cm. 3.524.1, puc. 92, a Takxe 
puc. 54). 


2.32. Metod paBHOcHrHaJbHOH 30HbI 


Ecau lo mMeTogzy KoMaHy Teleynpapademomy oObeKTY 
NOChWIAIOTCA ONpefeIeHHble, Tak CKa3aTb, rOTOBbIe KOMAaHABI, 
TO NpH yupapienun NO paguonyyy dopmMupoBanHe KOMaHyA 
IIPOHCXOAHT Ha CaMOM TeJleylpaBaemMoM OGbekTe. B lyHKTe 
yUpaBleHua emMy g3afaeTCH JIHIUb offpeseneHHad JHHHA 
B IIPOCTpaHcTBe, BAONb KOTOpOH OH AOW2KeH ABUTaTECA. Ota 
HallpaBAiollad JHHHA ABJAeTCA, BOOOULE ToBOpA, IpsAMOH, 


1 Cm. puMetanua na ctp. 48. 
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o6o3Hadaiouel paBHocurHambHyio 30Hy. Ecau peub ufeT 

TOJbKO 06 OAHOH cTeneHH CBOGOJBI, TO BMECTO JIYUa BBICTY- 

naeT HanpaBawollad MocKocTb (YacTO Tak»Ke HMeHyeMas 

HaupaBAAIoWHM JydOM). B npHHnune, OfHaKO, HallpaBAto- 

WHe AYI HMM MWIOCKOCTb MOryT ObITb HCKPHBJICHHbIMH, Kak, 

HaupuMep, pH MeTogze ynpaBaenua no runep6one [63]. 
~~ } 


= 
Nyuxm Paduon 


ya Teneyppaennemslu 
ynpasnenua oosexm 


Puc. 26. punnunvaipnad cxema TejleynpaBlenus 
To paguosyyy. 


Ha puc. 26 Jaa Cxema CHCTeMbI yUpaB/JeHHaA No pasHo- 
ayay [56]. I[lepegqaruuk /7 uepes KommyTupyrouee ycTpoil- 
cTso KY cBa3aH c HanpaBleHHOH anTeHHolh HA, Auarpamma 
HalpaBJeHHOCTH KOTOpol MepHosM4eCKH M3MeHAeTCA TAK, 
aTO BO3HHKaeT HalpaBIAIOluH ayy (HH COOTBeETCTBEHHO 
mtockocTs). Ha sbixoge HalpasmeHHoro payuonpHemMHuKa 
I]p woapasetca CurHal, KOTOpPBId MO3BOMAeT Y3HAaTb, B 
KakylO CTOPOHY OTKJOHACTCA TeIeyMpaBIAeCMbI OObEKT OT 
HanpaBasiollero Ay4a. DTOT cHrHan npeoOpasyeTca 3aTeM B 
ycTpoficTBe perymupopanua YP OopToBol CHCTeMbI ynpaBe- 
HUA, HW opraH yupaBaeHua OY nepemeliiaetca Tak, 4TOObI 
TeleyUpaBAAeMbIA OObeKT NOMYIHA KOPPeKTHBbI JAA BOSBPAa- 
IWCHHA Ha HaNpaBlAOuMl wy4. 

2.321.  Cosdanue nanpaeanioujezo ayua. Hanpapaniouun 
y4 B UpHHWuNe Bo3HHKaeT BCMeEACTBHE Toro, 4TO Omaro- 
apa Nomo u3AyyeHHA B MpocTpancrBe cossaeTcA AMHHA, 
BAOJIb KOTOPOH MOJle CHIbHO OTAMHUAeTCA OT NPHMbIKaIoOWero 
K 3TOH WHHuM Nomd. pHsHaKku 9TOFO OTAMYINA MOYT COCTOATb 
B Ce7YIOIeM. 

2321.1. Han6onbmad HanpaA KCHHOCTD 
noas. [pegqnochiiko# Ana co3qaHua HaMOoplieh Hanpa- 
2KEHHOCTH NOMA ABAACTCA OUCHb OCTpad AMarpamMa Harpa- 
BJICHHOCTH H3/1yYeHHA HCTOUHHKA. 

2.3212. HaumMeHbmaad HanpaA KCHHOCTDH 
NOMA cosqaetca OnarosqapA AuarpammMe u3yyeHHA Cc 
OcTpoH BNaqHHOK B HaNpaBeHHH OCH Jy4a. 
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2.321.3. IloctosauuHaa HanpaA KC HHOCTh 
noas. Texuuyeckw BecbMa TpyJHO peausyeTCaA AA 
HHTepecyioulMx NpaKTHKy HaNpaBAAOWHX myTeH (HanpuH- 
Mep, PaHHHe NOMBITKH CaMOJICTOBOXKACHHA B BePpTHKAJbHOH 
NOCKOCTH — ,,rIMCCaqHE pagqHomMaak” — B cHCTeMe 
cmenow nocagKu). 

2,321.4. OnpeqenmeHHoe COOTHOMeHHE Haz. 
OHo cyulecTByeT M@XKAY NOMAMH ABYX HAM Gowee uacTOT, 
KOTOpbie M3yUaIoTCA C HeH3MeCHHOH (a30: HanpHMep, 
»elecca” — MeTOA, MPHMeHAeMBIN IpH CaMOeTOBOKACHHH 
no runep6ose [1, 17, 63], gaer HanpaBaioulyio niso- 
CKOCTb TOJIbKO JIA TOPH3OHTAIbHOH HaBHrauHn. 

2.321.5, OaAWuHAaAKOBAaA HanpA KC HHOCTD 
nome. Cosqaetca mp HawH4HH ABYX Ppa3MHUHbIX HCTOU- 
HMKOB H3ayueHHA. Tlocnequult MeToy wIHpoKo pacnpoctpa- 
HeH, MPH4eM BEICOKOUACTOTHLIA NepesaTuHKk J06bIM 06pa30M 
(ANA OHO NMOCcKocTH) NepHosMyeCcKH MepeKmouaeTcA Ha 
Be AHTeCHHBIC CHCTeMbI TaKHM OG6pa30M, ITO BOSHHKAIOT 
ABe OJMHAaKOBbIc, HO CABHHYTbIe Ha ONpeseneHHbIli yroul 
AMarpamMb! H3nyieHHuA (SMHNTHUeCKOH UAH smenecTKOBOL 
(opMbl), TOUKH TepeceyeHHA KOTOPHIX OOpasyloT HaNpaBue- 
HHe MJIOCKOCTH YHpaBeHHA, KaK 3TO MOKa3aHO Ha pH. 
26. BMecTo NepeKJIOUcHHA Ha Be AHTeHHbI MOXKHO NIPHMeCHATb 
TaK2%Ke MeXaHHueCKoe HH BIEKTPH4eCKOe BpauieHHe AHa- 
FPaMMBI H3JI1yueHHA NpH OMHOKM aHTeHHe. 

2.322. Onpedenrenue OMKAOHEHUA OM Hanpaensiouyeeo AYA. 
Jina co3aHHa BO3MOXKHOCTH HCMOMb30BaHHA HalpaBvsAto- 
wero wy4a Ha CTOpoHe NpHeMHAKa OH JON2%KeH opmupo- 
BaTbCA TaKHM O6pa30M, 4TOOL! MOXKHO ObWIO ONpeeIHTb 
HaNpaBJeHHe OTKJOHEHHA OGbeKTA OT HaNpaBAAiowel I0- 
CKOCTH. OOBIUHBIMH JIA STOO METOLaMU ABIAIOTCH : 

2,322.1. HecuMmMeTpHuHoe BO BpeMeHH mepeKsmoueHue, 
HalpHMep, B pHTMe TOUKa — THpe. 

2.322,.2. CuMMeTpHuHOe BO BPpeMeHH nepekmioueHHe Cc 
OAHOBPeMCHHbIM MepeKOUeHHeEM MOJYAAUHH; HaNpHMep, 
O6OHM JIeNecTKaM H3JIYUeHHA MpUAaloTCA pa3sHUHbIe 3By- 
KOBble 4ACTOTHI. 

CambIM H3BeCCTHLIM IpHMeHeHHeM NepBoro MeTOya ABIA- 
eTCAH Mocayqka camMomeTOB no npHOopaM: MpH 3TOM BepTH- 
KaJIbHad HaMpaBAIOWaA MIOCKOCTbh 3afaeTCA KYPCOBbIM 
NocaJOuwbIM pasvoMaakoM, BTOpad HanpaBrawulan W0- 
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CKOCTb (TeEOpeTHUCCKH MOCKOCTb, HaKJOHeHHAA MOJ ,,yrJiom 
IWIaHHpOBaHHA” K TOPH3OHTY) 3afaeTCA PvIMccayqHEIM pafHuo- 
MaaKOM. B oOcTaIbHOM COUIJIEMCA Ha CNeWHaIbHyIO JHTe- 
patypy (1, 17] (cm. rakoxe paszen 3.6). 

Hapeyenue B HalpaBasmiouel mmocKocTH cCHapsya 
@ay-2 ocyumecTBaeTca nO BTOpomy MeTogzy. Cm. 10 9TOMY 
Bonpocy pasgembt 3,511.16, 3.522 uw puc. 19 (26.6, 71—73]. 
TouHo Tak %Ke MOryT paOoTaTb JabHHe NPHBOAHbIe palHo- 
MaxKH (B NpPHHlune faKe cBeroBble H uHdpakpacuple). Bo 
BCeX STHX CHYYaAX PeUb HJCT O NOCTOAHHO YCTAaHOBJICHHOM, 
TO €CCTb H€NOJBH2KHOM B MpOCTpaHCTBe HanpaBJAIOWeM Je. 
Ojuako, eCM HanpaBseHHad AHTeCHHa CKOHCTpyupoBaHa M0- 
BOpauMBalolleHca (MexaHH¥eckH WH 3ICKTPH4eCKH) H Cle- 
AUT 3a NOABHOKHOH Weblo, TO BOSHHKaeT COOCTBEHHO ,,MYHKT 
yupasenua”’. Ilo stomy MeTogy MoryT, HanpuMep, HaBOJUTb- 
CA Ha ABHKYULyIOCA WeNb CHapAgb (,,WIEKTPHYeCKHe apTHI- 
JI@pHHCKHe CTBOJBI’), MPHYeM JA BTOPOH MIocKocTH CucTeMa 
MOXKCT NOBTOPATHCA, a AHarpaMMa H3yueHuA — BpalllaTEea 
BOKPYr HanpaBeHHA yupaBAAIomero my4a. 

2.323. Peeyaupoeanue xa Gopmy obtexma npu ynpaenenuu 
no paduoaywy. B mpeabiqyulux pa3yqenax yacTO roBOpHJIOCb 
O ,,peryaupoBaHun”, Sta PyHKWHA, TO eCTb Nepefaya Ha 
OpraH YpaBieHHA MpaBHbHOTO MO 3HaKy H BeHUHHe 
CHrHala YOPaBeHHA, BOSHHKWero B pe3YJIbTaTe OTKJO- 
HeHHA OObEKTA OT HaNpaBymiouero myya, BbimafaeT Ha 
Homo ,,ycTpolictpa perymupopanun”’ GopToBoh cHCTeMbI 
yupasnesuan YP, noka3aHHoro Ha puc. 26. OTkaoneHHe 
TemeyNpaBanemoro oObeKTa OT OCH pagMomyya ycTaHaBAH- 
BaeTCH HalpaBeHHbIM pawuOnpHemHuKoM. Ecau uMCXOAUTb 
H3 OObIUHBIX HHAMKATOPOB NPHeMHHKOB, NpesHasHayeHHbix 
AIA BOKACHHA NO pasuomyay — HanpHMep, Aa cenok 
nocaykKH, — TO CCTb NPHOOPOB, OTKOHCHHE CTPesIOK KOTOPbIX 
ABIACTCA MePOH OTKJOHEHHA OT OCH paBHOCHTHaIbHOn 
SOHbI, TO AOCTATOUHO BMeCTO yKasaTeel NPHMeHHTb yupaB- 
JAIME YCTPOHCTBA CepBOMOTOPOB, YTOObI HOMYYHTb CXEMY 
peryiupopanua. SakoH¥eHHy!I0 CXe€My MOXKHO MNOJYYHTb, 
HaNpHMep, B Pe3yJIbTaTe 3aMeHbI Ha cxeme (puc. 6) Kypco- 
BOrO THpOCcKONa HHAUKATOPOM HalpaBseHHOrTo pasHonpuem- 
HHKa, yKa3aTeb KOTOporo cHaOKeH NOTCHILMOMeTPH4eCKHM 
AaTuukom. Jiemn@upyioulMe deMeHTbI HrpaioT MpH 9TOM 
TakxKe Ooublllyio pomb [26.6, 64]. Cxema peryupoBaHHa 
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@ay-2 npu ynpaBmeHHH no payMomyyy mo_po6Ho onucana 
B pa3yene 3.522 (cm. puc. 76, 77). 


2.33. Cnoco6sl nepeqaiv CHTHaJOB TeJleynpaBsleHua 


Ilepeqaua KoMaHAbI OT KOMAaHHOrO NYHKTA Ha TeIeynpaB- 
JIACMBIM OObEKT MOXKET NPOHCXOANTS HAM C NOMOMIbIO H3Jy- 
YeHHA, WH No mpoBogaM. JA NOHOTHI yNOMAHeEM TakxKe 
4YHCTO MeXaHHyeckyio TpocoBylo nepexayy, MpHMeHAeMy!O 
Aa HIpylleK H ABHOKYWIMXCA MOAeNeH (HaNpHMep, NoseT Ha 
KopAe). 

Bsi6op Toro WH HHOTO BHAA nepesqaw AIA pellenHa 
KOHKpeTHOH 3aauH OMpesemAeTcaA B NepBYIO OVepeAb COCTOA- 
HH€M TCXHHKH B COOTBETCTBYIOWeH O6ACTH, a TAK2xKe Tpeby- 
eMbIM payHYcoM AelcTBHA. S7eCb MOMKHO JHIUIb NepewHCMTb 
OCHOBHbI€C NPHMCHAeMbIe METOABI. 

2.331. Heaayuenue. MoxeT IpHMeHATECA AJA nepeqauH 
pH ynpaBieHuuH Kak no MeTOAY KOMaHJ, TaK H MO MeTOYy 
PABHOCHIHaIbHOH 30HbI. 

2.331.1. QnrexkTpoMarHuTHbe KOMeCOaAHHA. 

2.331.11. Paguopomun (Becb CNeKTp BBICOKHX YacTOT OT 
AAMHHBIX JO CAHTHMETPOBEIX BQJIH). 

2.331.12, Tennopoe (uHdpaKpacHoe) u3aulyueHue. 

2,331.13. Caetopoe usmy4eHHe. 

2.331.2. Yupyrue Kome6anua (B BONE HIM B 
BO3LY Xe). 

2.331.21. SBYKOBbIe BOJIHBI. 

2.331.22. YabTpa3syKOBbIe BOVIHEI. 

2.332. Saexmponpoeodnan nepedaua. TIpumenuma TOJIbKO 
JA MeTOAa KOMAaHA. 

2.332.1. Pasnuque no 4HCTY npoBosos. 

2,332.11, OqHompoBogsHad nepegaya (O6paTHEl npoBog — 
3eMIA, BOJa HH — pH BbICOKOM uacToTe — aTMocdepa). 

2.332.12. JipyxnpoBogHaa nepegzaua. II[pu napasrenbuol 
nepegaye HecKObKHX KomaHg (2.312.3) Heo6xoAHMO HeCKOJIb- 
KO HeCYIHX YacTOT HI TIPHMCHeHHEe CeIEKUNH. 

2.332.13. MuoronpopogHad (ka6enbHaa) nepegzaya. [Ipu 
 KOMAHAHBIX KaHalax HeoOxoqumo n +1 «HA, B Cyuae 
IIPHMeHeHHA CeNeKUHH — MeHDILe. 

2.332.2. OTHHuNe 1O BHAY TOKA. 

2,332.21. Tlepeqaya Ha NOCTOAHHOM TOKE. 
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2.332.22, Tlepeqaua Ha HH3KOM YacTOTe. 

2,332.23. Tlepeqaua Ha BbICOKOM YacToTe (m0 NpoBosam). 

PasHuHble Bo3MOx%xKHOCTH [52] nepenayn oG6o6uleHE 
eme pa3 B Ta6m.6. Ta6n. 7 cogepxKHT CNeKTp H3BeCTHBIX 
yacToT. M3 Ta61uu BHAHO, ITO B TesleyMpaBseHHH Ha WpakTHKe 
HCHOMb3SyeTCA JIHIb HeOOMbWAA WaCTbh TeOPpeTHYeCKHX BO3- 
MOXKHOCTEH : JIA TeMeYUpaBeHHA H3yYeHHeM B OCHOBHOM 
NPHMCHAIWTCA YAbTpaKOpOTKHe BOJHbI B JeCWHMeTPOBOM 
H CaAHTHMeCTPOBOM AMana3oHe, AIA TeeympaBsJIeHHA 0 MpoBo- 
am — Mepeyaga Ha NOCTOAHHOM TOKe H Ha HH3KOM 4YacTOTe 
(npHMepbl NpHMeHeHHa cM. B 3.511), 

2.333. Kom6unayuu cnoco60e nepedaut. Bo3Mo%xHbI TakxKe 
pa3smH4Hble KOMOMHALMH cnoco6op mepegauu. B kauectTBe 
UpHmMepa MOXHO HApABecTH mpoeKkT uTanbaAnua Tponuun. 
Topneja cOpacbiBaeTca c camojeTa BMecTe c 6yem. Ha 
Bose TOpHesa oTAeIAeTCA OT Oya HM MOWyyaeT OT Hero NO 
NpOBOMaM KOMAHAbI YNpPaBICHHA, KOTOpble NocbimaioTca 
paquonepesqaTYHKOM H BOCIIPHHHMAIOTCH NPHeMHAKOM Ha 
Gye. Co3qaHve STO CHCTeMBI, KaKYUeHCA HeCKOJIbKO rpo- 
MO3KOH, ObIIO OGYCOBMCHO CHbHBIM Normouenvem oGpI4- 
HBIX PaJHOBOH B BOJe. EXHHCTBEHHBIH H3BeCTHBIA aBTOpy 
poekT OecnpoBoAHOrO yupaBAeHHA C CaMOJIeTa NOABOAHOL 
TopneszoH, yupapsenue ,, NY“ (3.511.15) c HecyueH aacToTOIO 
100 key, oka3aca Hey JOBeTBOPHTeIbHbIM. 


2.4. METO] bI ONPEAEJEHHA KOOPAMHAT 


Jlyulue cnoco6bl TeneynpaBileHHA oKaxKyTca Gecnoses- 
HBIMH, eClM He OYAYT MpHMeHeHbI METOAbI, MO3BOAIONIHe 
YCTaHa4BJIMBATb HCXOAHbIC JaHHble AWA 3afaHHA ,,1paBHJb- 
HbIX”’ KOMaHA TeleynpaBeHHa. pu 3ToM pewb uzeT, Boobule 
ropops, oO safayax onpefzeneHHa KOOpaAuHAaT. OTH saqauu 
B KaXKJOM OTJCJbHOM CAy4ae MOFyT BbITAACTb N0-pasHoMy 
HM COOTBETCTBEHHO M0-pasHomMy pelwaTbca. B HacToAulem 
pasqene an o630p HavGoulee BaXKHBbIX BO3MOXKHOCTEH pere- 
HHA 3afau KOHTPOJIaA KoopaAuHaT. UtTo kKacaetTca peTaneli 
YCTaHOBOK JIA ONpeseMeHHA KOOPAMHAT, H OCOOeHHO pafHo- 
JOKAlWOHHDIX YCTPOHCTB, TO cJlekyeT oOpaTuTbca K cie- 
WHaNbHOH AuTepatype [1, 2, 17, 26.3, 26.4 ]. 

IIpexye Bcero MOXKHO pasMuaTb, HaBOAMTCA JIM TeJe- 
YUpaBAemMbii OOBeEKT HA ONPeACeHHYIO Web HAM OH JOuN- 
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2KCH ABHFaTbeA No ONpesentenHok Tpaextopuu. Jlanee MoxHO 
NOCTaBATb YCOBHEe, UTOOL! OOBEKT NPHHUMA ONpememeHHoe 
NOJIOKEHHE, CKOPOCTD H T. I. 

PaccMoTpHM BHawasie HaHG6omee YacTo BCTpeyalollniica 
cyuak, Kora Teneynpapanempili oObeKT HaBOAUTCH Ha 
ONpesevieHHy!O Web. 


2.41. Meroxbi HaBeleHus Ha leb 


CnefyeT pa3muuaTb [92]: 

2.411. [punenupanue—onpeyenenve KOOpquHaT eH, 
BbIOOp HaNpaBJeHHA H MOMeCHTA cCTapTa, MpesBapuTembHaA 
ycTaHOBKa JaTYHKOB yopaBseHua (MporpaMMbl) Avia aBTO- 
HOMHO YNPaBAAIOWIHX OOBEKTOB. 

2.412, Co6cTBeHHO HaBeeHHe—onpeseeHHe HCXOMHDIX 
AAHHEIX AJA BbITaWH ,,TpaBHJIbHbIX” KOMaHA] TejleympaBuie- 
HHA C IWesbIO KOPpeKTHpOBaHHA TpaeKTOPHA ynpaBJAembIx 
OGbeKTOB, 

2.411. ITpuyeaueanue. 

2411.1. MectTo cTaptTa H Weatb HENOABH X- 
Hb. [IpH sTom mpauenuBpaHHe NpoHcxoguT mo BHAMMOk 
WeH HAH NO HeBHAMMOH (NpHMeHseTcA KapTa) c yueToM 
BHCWIHHX BIMAHHH (HanpHMep, BeTpa) aHasOrHYHO HOp- 
MaJIbHOMY IPHUeIHBaHHio pH apTHJmepuiickoh crpempbée. 
Ecau TouHoe moioxeHve WeIH HeH3BeCTHO H Mepex cTapToM 
TeeypaBlAemMoro OGbeKTa oNpeseieHo ObITh He MOXKET, 
TO B OCHOBY NPHUeIHBaHHA JIOKHTCA MHWb NPHOMMZHTeMb- 
Hoe HampaBmenHe Ha Web, a B MOCMeAyIouleM, KaK TOMbKO 
OO6beKT CaM ,,VIOBHJ’? Web, MpoOvCxOo_HT UucupaBseHHe 
e€fo TpaeKTOpHH MoO MeTOAY WemeyKasaHuA HJM CaMoHaBe- 
Aenua. 

2411.2. MecTo cTapTa HAH HaAOMORCHHA 
H Uelb ABUYRYTCH OTHOCHTCABHO Apyr 
Apyra. IIpu stom, Boo6ure ropopa, yxe nepeg cTapTom 
AOUKHA CYWIECTBOBATb CBA3b MEKAY NYHKTOM HaGwogzeHHaA! 


1 «iyHktT Ha61i0eHHA» — MeCTO HaxoKAeHHA (HaAbmIOMAaTeIAD, 
TO CCTb Ha, KOTOPoe 8aHHMaeTCA ONpeAenenHem KoopgAuHaT. «IyHKT 
yupabrenuay — MeCTO HaxOmMeHHA «OMepaTopar (y TeseynpaBase- 
MOO OPy KRHA — “cCTPemKa-onepaTopay), TO eCTb JIHMa, KOTOPOe BbIAAeT 
KOMAHABI TeeyNpaBseHHA C NOMOMbIO AATYHKOB KOMAHA HAH YCTpOH- 
CTBa, 3afalomero HanpaBAAiomHA pagnosyy. Ha6atogatenb u ONepa- 


5* 
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H weabio. IIpH STOM NPYMeHAIOT MO BOSMOXKHOCTH TOT xe 
MeTOJ, ONpeAeIeHHA KOOPAHHAT, UTO H pH HUCHpaBAeHHH 
TpaeKTOPHU B Npowecce HaBefeHua. Camoe mpoctToe pellienne 
OKa3bIBaeTCA B TOM Cilydae, Korga MeCTO cTapTa Tejleympas- 
JIdeMOrOo OOBEKTA MOXKET paCCMaTPHBaTbcH KA&K TOUKAa eTo 
TpaeKTOPHH, K KOTOpOH OTHOCATCA Te Ke OCHOBHbIe YCOBHA, 
4TO H KO BC€M APyrHM TOUKaM (cm. pue. 34). Ecau sToro HeT 
(HanpuMep, Np BepTHKabHOM B3seTe pakeT), To HeOo6- 
XOJHMO HPOMe@XxKYTOUHOe BKJIOVeHHE OCOOIX CueTHO-pellaio- 
WHX YCTpolicTB HH HporpamMmMuHoro ynpaBaeHHa. Boo6éue 
%Ke MPHMCHHMBI Tak2Ke HW OGLUHEC AJA ,,BbICTpea”’ HeympaB- 
JIAeMBIX TCI METOJBI, HCMOJb3yIOWIHe CUeTHO-pellalolulue 
yCTpolcTBa, BbipadaTbiBalolmine yIvIbi ympexfeHua, napaa- 
JaKcHble ycTpolictsa uv T.1. Cioga B OG6ULeM OTHOCHTCAH Tak2xKe 
onpeyelenve AMCTaHuHH 7O wWenH, HO OT 3Toro Gowblel 
4WACTbIO MOXKHO OTKA3ATbCA BO BPeMA NocMesyroulero Koppexk- 
THPOBaHHA TpaeKTOpHH B Npowecce HaBegeHuad. Ecu ToWHOe 
NOMOMKeHHe WeNH Tepeq cTapTOM HeH3BeCTHO, TO HMMeeT 
CHAY CKa3aHHoe NO sTOMy MOBOAy B 2,211.1. 

Oco6nii cryual upezcTaBaaeT co6oH 3aKOHOMepHoe OT- 
HOCHT@IbHOe JBH2KeHHe MeCTA CTapTa H Wel, Kak 9TO 
MOXeT ObITb pH HaBeweHHH Cc HeGeCHbIX Tel (eCTECTBEHHBIX 
WH UCKyccTBeHHBIX). JIpu STOM OWeHb BaxKeH TONE 
MOMCHT CTapTa, KOTOPhIH yCTaHaBIHBaeTCA paCcueTHEM Ily- 
Tem [8]. 

2.412. Co6cTBeHHO HaBeneHve. HauGomee o6mni cryyaii 
UMeeT MecTO Tora, KOrAa MYHKT YupaBAeHHA uu HaGwMIO- 
ACHHA HM Web NepememaioTca B MpocTpancTBe. Sanaya 
BakOUaeTCA TOrga B ONPeeMeCHHH OTHOCHTebHOTO Nowo- 
*KeHHA TeleynpaBlaemoro OObeKTa WH eH, MpHuem Boo6- 
ule JOCTATOUHO YCTAHOBUTb OTHOCHTeMbHOe MOO#KeHHE NO 
ABYM KOOPAMHATHBIM OCAM, B TO BpeMA Kak J{aIbHOCTb JO 
WeNH WMeeT JIHIUb BTOpocTeneHHoe 3HayeHHe (HanmpHMep, 
pH aTake KopaOme HAH CaMOMeTOB C caMOJleTa, CM. PHC. 
1 wu 2). BosmoxKHble MeTOJbI NpescTaBNeHbI CXeMaTHUeCKH 


TOP MOryT 6bITb OHUM H TeM 2Ke JIHNOM UH pasnHuHbIMH AHnaME, 
B mocnemuem cayuae myHKT HaOTIOxeHHA H MYHKT ynpaBaenua 
MOryT HAXOZHTBCA B IMPOCTpaHCTBe B pasvIMYHBIX TOUKaX. B KaxKOM 
clyyae alilapatypa onpexeienum KOOpAuHAaT HW anmapatypa yupasuie- 
HHA, MpHHagnexamanh COOTBETCTBYIOMIHM MYHKTAaM, MOxKeT OBIT 
pacipezenena B mpoctTpancTBe nO *eTaHHH. 
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Ha pic. 27, npuyem o6o3HayeHHA cooTBeTCTByIOT O603Ha- 
4YeHHAM Ha puce. 3 [52]. 
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Puc. 27. Cxema MeToqoB ompexeneHua KOOpAHHaT. 


2.412.1. Metogq coBpmMemenuat. OObexT yupas- 
JIACTCA TAKUM O06Pa30M, YTO OH B KaxKAbId MOMCHT BpemMeHH 
HAXOJHTCH Ha IpAMOM (HIM NO BO3MO2%KHOCTH 6M 2Ke K Hell), 
CBASbIBAIOWeH HAGMOLATeA HW Web, IpHyeM ero TpaeKTOpHA 


1 Ero wasbipaloT Take TpexTOVeyHEIM MeTofom. — JI pum. 
ped. 
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olpesemseTcs ABYMA 3afaHHbIMA TpaeKTOPHAMH H TpPeMsa 
ckopoctamuH. Puc. 28 AaeT NpHHUMMHaIbHOe NpescTaBseHHe 
O MeTOJe COBMeINeHHA JIA ofHOH MaocKocTH [56]. Ilono- 
2KeHHe NYHKTA HaGMOACHHA, TeleympaBuaemMoro OObeKTAa 


1 


Tpaexmopus 
yenu 


Tpaexmopus 
nynkma 
Habnrodenua 


Puc. 28 Merox coBmemlenna. 


WM WeH Wid OMMHAKOBLIX MOMCHTOB BpemeHH J u 2 o6o3Ha- 
YeHbI OAMHAKOBbIMH WHdpamuH. KpusBu3sHa TpaeKTOpHH B 
aHHOM cayuae HesHauHTembHad (CM. Tak>xKe puc. 34, KpH- 
Baa 1). Onpegenenue KoopqHHaT MO MeTOZY COBMeLICHHA 
MO2XKET NPOH3SBOAHTECA : 

2.412.11. Onruyecku. Ecau uenb w TeleynpaBaaembiit 
OObeKT BUHE! C NYHKTA HaGJIOMeCHHA MPH NOMOHIM MOJCBe- 
UHBaIOWX CPeACTB H ONTHYCCKHX YCTPOHCTB, To MHHHH 
Ha610faTeb — Web H HAGMOAATeb — OOBEKT TlepeKpbi- 
BaloT Apyr Apyra, OTCioAa He COBCeM IpaBHJIbHOe HasBaHHe 
IA 3TOFO MeTOAa — ,,IBoHHOe nepekpsiTue”’. 

2.412.12. TlocpeactBom paaMoTeXHHyueckHX, HH@pakpac- 
HBIX H Apyrax cpezcts. IIpy oTcyTcTBHH HAH HeHanexKHOH 
BHJMMOCTH BMe€CTO 3PHTebHOrO y4a BLICTyMaeT Neenra- 
TOPHbIA wyu. Ora menewrauHA MO#KeT NpoNsBoAHTECcA! ¢ 
NOMOULbIO paHOTeXHHUeCKHX, a TaKKe TeMOBLIX (HHppa- 
KPACHEIX) HIM AKYCTHYCCKHX CPeACTB (3BYKOBLIX, YAbTPasBy- 
KOBBIX, OCO6eHHO Mog Bool). Tak Kak pH 9TOM JOJKHBI 
6bITb ONPeAeeHbI KOOPAHHATH! OAHOBPeCMeHHO ABYX OOBEKTOB, 
a HMCHHO : 

a) KoopquHaTH Wey, 

6) KoopaMHaTH oObexTa, 


1 Cm. ta6a. 7, rpapp 10 u It. 
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TO CHCTeMa JO/I2KHa KOHCTPYHPOBAaTbCA TaK, UTOObI HMeaCb 
BOSMO2KHOCTb HaOsiOJaTb NEeHTH pa3sfAebHO HIM MeeHT 
OObeKTa OTHOCHTebHO HanpaBeHHA Ha Letb. IIpu atom 
TeeyNpaBlAeMbl OObeKT CHaOoKaeTCA NepeyaTuHKom!, a 
B HYHKTe HaOMOMeHHA YCTaHaBJIMBaeTCA NpPHeMHbI nevleH- 
ratop. B onpeneneHHH KOOpAHHAaT eI CleLyeT pa3HuaTb 
apa cilydan: a) Web CaMa H31y4aeT, TaK YTO MOMKHO ONpe- 
JeNHTb €@ KOOPAMHATHI TO2Ke C NOMOWIbIO NpHemMHoro HedleH- 
raTopa (HallpuMep, Ha Apyroii uacrote); 6) web He WaeT 
H3YICHHA, €@ KOOPANHATHI MOKHO ONPEACU Tb C NOMOLMLbIO Me- 
NeHTauHh OTPaXKeHHbIX OT LWENH ye, TO eCTb C NOMOL[bIO 
patnonokauun [92], Ha puc. 29 cxemaTuueckH noKkasaHa 
HeOOXOAHMAaA AIA STOO CHCTeMa; 3aTpaThI Ha allmapaTypy 
IPH STOM ABIAIOTCA yoKe 3HaINTeNbHBIMH [52, 56]. B Kaue- 
CTBe IpWMepa culekyeT yNOMAHYTb cucTemy ,,PefHnany” 
JIA 3CHHTHBIX pakeT (CM. pasfem 3,525.2). 


reebonm {TO} 


Puc. 29. Onpenenenve KoopnHHaT H ympaBleHve moO MeTOAy 
COBMeILCHHA C o6paTHbim NéseHroOM WelH WH NpPveMHbIM NeJeHroM 
TeweynpaBsAAeMOoro oOpekTa. 

AK — yatunx komauz; IK — nepenaTuuk xomany; J7pK — UpvemHuK KomanHZ: 
YP — ycrpoiictso peryaupopanua; OY — oprau ynpaBenua; I — nepexaTunk 
NenenraTopubi; Jipf] — UpnHemHuK nesenraTopHati ; YI(TO) —_yKa3aTenb 
nNenenra (TeneynpaBaaemoro o6beKTa) ; [pul — NpveMHHK AOKAaTOpa ; IJ] — nepe- 
maTuuk noKaTopa; Y(L[) — yKasaTetb neweura (uen4). 


2.412.13. B coequHeHHH c yupaBeHveM no padnounyyy. 
Heo6xoqHMocTh cneliWabHOTO ONpeseNeHHA KOOPAHHAT Te- 
“eylpaBnaemoro OObeKTa OTNMaMaeT, eCH A yupaBseHuAa 


1 Yau otperunxom. — /Tpum. ped. 
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TIPHMeHAeTCA MeTOA HaBeyeHuA lo pagnonyyy [2.32]. B 
9TOM CLyyae YCTpolicTBO AIA OllpeqeseHHA KOOPAMHAaT eH — 
KaK IPH ONTHYeCKOM, Tak WH IpH Apyrux MeTOwaxX — He- 
nlocpeyCcTBeHHO (HJM B CayYae HEOOXOAMMOCTH—4epes Mapal- 
JaKCHOe CYETHO-pellaiollee YCTPOHCTBO) COeMHHEHO C HalpaB- 
Asiomeh cucTemoh paguonyya. Ha puc. 30 cxemaruuecku 
mpecTaBleHa Takada cuctema, MeToqoM ompefeieHua Ko- 
OPpHHHaT, KOTOphIi XOTA WH He HCXOAHT H3 COBMeLIeHHA 
HeleHrOB, HO To2xKe paboraeT Mo cxeme (puc. 27, a), ABAAeTCA 
CTepeOCKONH4eECKHH MeTOR. 


Teneynpaensemoid deer: 


flyxxm ynpaenenun 


nenen2a~ 
uuu 


Puc. 30. Onpegxenenua KoOpquHaT Len NO MeTOLy ynpaBnenna 
fo pagqHonyy4y. 
PH — pasuocursanpup nepegatauxk; KY — KommytTupyiouee ycTpoit- 
cTB0; Ki{ — xoopyunatop nenn; J7P —- mapannakcnoe cueTHOo-pemarionee 
yeTpolictso; PiIp — paBHocurHaibani mpHemnuK; YP — ycrpoteTso pe- 
ryHpopanna; OY — oprad yupaBnennua. 


2.4122. Crepeockonuuyecku (nanopamuptit) 
MeTod. Ip sTom MeToge OnaroxapaA 3NeKTpOMarHuTHOMY 
(pagqvonoKanHoHHOMy) O630py HHTepecyrolllero ceKTOpa mpo- 
CTPaHCTBa NoWyuaeTca SeKTPOHHOe H306paxKenHe, Ha KOTO- 
POM BHAHbI COOTBETCTBYIOlHe NOMOKCHHA LEH HU TeeympasB- 
JIMeMOTO OOBEKTA, IIPHYCM OTMeTKA, COOTBETCTBYIOWAaA Tese- 
ypaBinemMoMy oOOnbeKTY, NOW2KHA OOaqaTb ONOSHAaBaTelb- 
HBbIM IIPH3HAKOM, TIO KOTOPOMY €€ MO2KHO OblIO Obl OTAHYHTh 
OT OTMeTKH Lieu. YunpaBNenHe NpOowcXoAUT TaKHM O6pasom, 
4TOOb! TpaekTOpHA TeseynpaBmemMoro OObeKTa ObIa Ha- 
npapiewa Ha BblOpanHylo velb. Jia onpegenenua Tpex 
KOOPAHHaT (NpocTpaHcTBeHHoe ABH KeHHe) HeEOOXOAHMO 
HMeTb {Ba OTHCMbHBIX YCTPOHCTBa, TaK K@aK BO3MOXKHOCTb 
ONpeneeHHA KOOPAMHAT TO OAHOMYy H300paxeHuio Bcerya 
orpaHwyena TOKO OfHOH NocKocThIO. Tis onpexeneHua 
Pa3sNH4HbIX KOOPAHHAT MOryT ObITb IIPHMeHEHHI passM4Hble 
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MeTOJbl, HalIpHMep Ja ONpeseneHHA KOOpAHHAT Tena B 
Bo3yxe C- 3eMJIH: a3HMyT — TO NaHopame (BepHee ,,lo 
TWIOCKOMY .H306pa2KeHHI0” B TOPH3OHT@IbHOK MnocKocTH), 
yroual MecTa — No Nelenry payuosoKatopa. 

CrepeockonHyueckHf MeTO/| IpHMeHAeTCA yKe HECKObKO 
Ae€T AWA pPeryIHPOBaHHA BO3AYWHOTO ABHXKeHHA H [Wa 
HapefleHHua ucTpeOuTenei [1.15], omHako B tbopMe muoTH- 
poBaHHaA No KOMaHAaM TesleyupaBneHua [54], To ecTb c 
BbIWaveH AeTYHKY KOMAHA TOJIOCOM NO AMHHH payHocBa3u, 
Sameua ee JIMHHeH MepegqauH KomMaHy (puc. 9) He o38HauaeT 
KaKOro-1H60 pasHYHA B OTHOWeHHH Tponecca onpeyeneHua 
KOOpAHHAT. 

2.412.383, Metog neneyKasauua. ITIpn stom 
MeTOJe KOOPAHHATH We OlpesxenAioTcA Ha TeneynpaBaae- 
MOM OODbEKTe, a pesYbTaT STOTO ONpeseeHHA Nepemaerca 
Ha YHKT yipaBueHug, c MyHKTa yipaBleHuA noxawtca 
KOMA@HJIbI Ha OOBEKT, C TeM UTOObI HANPaBHTd ero ABH KeHHE 
Ha uenb. Puc, 31 ReMoHCTpupyeT CYMIHOCTS STorO MeTOJa 
(B STOM Cylydae GespasM4HO, re HAXOMHTCA HYHKT yupapile- 
Hua), a puc, 32 — cxemy CHCTeM,peaJIH3yIOWIHX JaHHbIit MeTOT 
(52, 56]. Tlocnequu pucyHoK Mo3BOAeT BHAETb, TO 
3aTpaTb Ha GOpTy TeeyupaBlnemMoro O6beKTa NPY ynpaBuie- 
HHH DO STOMY MeTOLY BO3PacTaioT B CpaBHEHHH C 3aTpaTaMu 
Tipu MeToge copmMemeHua. Cnoco6 ompemxenenua KoopyuHaT, 
OOYCIOBIUBAIOWIHH KOHCTpyKUHIO KOOpAKHaTOpa Lew, Mo- 
XKET CTPOHTHCA C NOMOIMIbIO TeNeBHJeCHHA WH MeneHraun. 


— 


f 


— 


i 
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O flynxm ynpasnenus 


Puce. 31. Metoa weneyKasanua. 


flynxin yapasnenua Teneynpaensemorti o6sexm 


Puc. 32. Onpexenenue xoopaunaT uw ynpaBaenne 
No MeTOAy lewey KasaHua. 
AK — yaTauk xomauz; JIK — nepesaTauk Komauyz; YK — yKa3aTenb KOOpANHAT; 
iIpKm — npnemunk xoopgunat; pK — npHemuyx xomany; KL[ — Koopyxnnatop 
uenk (npH6op ueneyKa3sanua); Km — nepenaTaux Koopazunat; OY — oprak 
ynupapreuun; YP -- ycTpoucTBo peryaHpopanua. 


2.412.31. Tenepugenue. B gaHHoM ciyyae KoopaAHHaTop 
nein KZ[ npenctapnaeT co6of TeneBH3HOHHYy!O KaMepy ; 
mlomyuaemoe B Hel H306paxKeHHe MOCbINaeTCA C MOMOLILbIO 
nepenaTtunka JIK Ha MyHKT ynpaBneHua; H306paxKeHHA 
MOryT ObITb ONTHYCCKHMH, HHpakpacHbIMH. AIH 3eKTPOHHO- 
onTHueckuMu, cM. 3,512. 

2.412.32. Tlenenranua. CmoTpa no Tomy, H3syuaeT cama 
Web HI HeT, KOOPAHHaTOp WMeeT TPHeMHAK TipsAMoro 
W301 YYeHHA HAW OTPaxKeHHOrO H31yyeHHA MepesaTunKa (Ha- 
lipHMep, paguomoKaTopa). Tlocneguee o6anaeT TeM mpeumy- 
H\€CTBOM, YTO MOXKHO JerKO NOMYTHO ONpexeMATb aHHbIe O 
paccTOAHHH JO werH. Sato B WaHHOM cwlyyae BbIGOp MeXKLy 
MHOFHMH LeIAMH CHJIbHO 3aTpyAHeH. OTH TpyAHOCTH MOryT 
6bITb JYUWHM O6pa30M Mpeososenbl Kak IIpH TeeBHSHOHHOM 
MeTOe, Tak HW B OlpefevIeHHbIX YCHOBHAX NpH NaHopaMHoM 
MeToyie (cM. 2.412.2, a Takxe 2,76). 

2.4124. ABTOoMaTHUeCKoe yuopaBaeHHe H 
onpehenenue KoopaAunuat. Kak upu mertoge 
COBMELI€HHA, TaK H MpH MeTogwe weleyKas3aHHA MOXKHO 
OCYLIECTBHTb ABTOMATH3allHiO BbIAauH KOMAHA, CBH3aB C 
TIOMOM{bIO CMeUHabHOH alnapatypbl — SJIeKTpH¥eCKH HH 
SJCKTPOMEXAaHHYeCKH — KOOPAWHATOP UeIH Cc AaTYHKOM 
KOMaH. CaM mpowecc ompexeneHHaA KOOPAHHAaT MO2KHO 
TaKKe aBTOMATHSHPOBaTb, (POPMHP YA B yKasaTeme KOOPAHHAT 
CHIHa ypaBAeHHA, C NOMOMIbIo KOTOporo ycTpolicTBo AAA 
onpexeieHua KOOpAHHaT (HaIpuMep, aHTeHHa Newenratopa) 
aBTOMATHUECKH HalpaBAeTCA Ha Web. 
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Iipu meTofe weleyKa3aHua, TeeBH3HOHHOM JIM mesenra- 
TOPHOM, 9TO MOXKHO OCYIECTBHTb, MHHYA HaXOZAMMcA BHE 
TeleyipaBlAemMoro OObeKTa IYHKT YIpaBJeHHA H ,,3aMblKan 
HaKOPOTKO” ykKa3aTelb KOOPAHHAT C YCTPOHCTBOM ylpasue- 
HHA O6beKTOM. Cxema Ha puc. 32 mpespaliaeTca Torga B 
M30OpaxkeHuyio Ha puc. 33 NpHHunMHanbHy!o CxeMy MeTOna 
caMORABEHEHUA, NIpHHEHM KOToporo yxKe Obla ollucaH B 


Ynpasnaemoit odvexm 


Puc. 33. TIpnuununuanbyaa cxeMa CHCTeMbI 


CaMOHAaBeReH HA. 
KU — Koopaunatop ean (yctaHoBka caMOH aBeqenua); 
YP — yctpofictBo perymHpopanun; OY -—~ opran 


yupaBieHua oO6beKToOM. 


B 3aBHCHMOCTH OT TOMO, CO31aeT AH Leb B MpocTpaHcTBe 
TOA, KOTOpble MOryT ObITb HCHOMb3OBaHEI AIA Wenel CaMo- 
HABeACHHA, HH He CO3MaeT, MOKHO pasHuaTb TPH MeTONa: 

2.412.41, TlaccnBupit Metoy. Sneprua, ucnomb3yemaad Las 
ONpeqeleHHA KOOPAHHAT, H3NyuaeTcA eAbIO! (npaMoH Me- 
JH) ; 

2,412.42, Axrusyit meton. Llenb o6myuaetca c Tese- 
yupapiaemoro O6beKTa Ha HeCyWleH YacToTe ycTpolicTBa 
enpeseneHua KOopAHHaT (oOpaTHBI nenenr) ; 

2.412.43, MonyakTHBHbl metogx. O6nyyenne uenn, Heo6- 
XOMHMoe JIA WeseHra OTPaxkeHHOrO H3/yYeHHA, MpOH3Bo- 
AMTCA C NYHKTa, pacnooxeHHorO BHe TelleympaBsAemoro 
oOpekta (HallpHMep, c MecTa cTapta). Metog caMoHaBegzeHua 


1 Ecauw weab He W3/ly¥aeT, TO B HeEKOTOPHIX cnyyaax Ha Hel 
MOMKHO MOMElLaTb HCTOUHHK H3NyYeHHA (NepeaqaTUHK), Ha KOTOpHIA 
4 HaBOAWTCA OOEKT C NOMOMIbIO NpHo6opa caMoHaBedeHHAA. 
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NOApO6HO paccMoTpeH B pasfene 2.5, oco6eHHO TMospo6HO 
OcBeleHbl pasHuHble dopMEE SHeprHH (MpHMepbI MpHMe- 
HeHHA CM. B 3.513). 

2.413. Tpaexmopus. TpaekTopua TeseynpaBanemoro 
o6beKTa, 10 KOTOPOH OH ABHKeTCA K WeAH, 3aBHCHT OT 
CHELYIOWAX PakTOpPos : 

1. MecTa CTapTa, HallpaBIeHHA CTapTa, MOMeHTAa CTAapTa ; 

2, ABH KeHHA HaGsiofaTeia } BO BpeMA YTOUHEHHA TDPa- 

3. ABHKCHHA eH e€KTOPHH B Npouecce HaBe- 

AeHHA ; 

4. cKOpocTH TeleynpaBAeMoro OObeKTA ; 

5. MeTOZa OMpesxeeHHA KOOPAMHAT. 

V3 puc. 28 wu 31 BugHo, ITO TpaekTOpHH MpH MeToze 
COBMeL€HHA HM MeTOJe LeweyKasaHHA (HW CaMoHaBeyeHha!) 
OyYAYT BLITAAJeTh COBEPIWCHHO M10-pa3HOMY, TaK KaK B TlepBOM 
CHYWae ONPCACAAIOMHM ABACTCA TOJbKO MeCTOMNOMIOKeHHE 
oObeKTa B JaHHbIi MOMeHT, a2 BO BTOPOM — MIHOBeHHOe 
NOMOKCHHE M1PONOIbHOH OcH (B CaMOM NpocToM csyyuae 
coBnayaiomjee C KaCaTeIbHOH K TPaeKTOPHH, TO eCTb C Ha- 
nmpaBsenHem ABH KeHuA), Ha puc. 34 noKa3aHbl KpHBbIe 
TpaekTopHa TeneynpaBiaemoro o6bekTa (HallpHMep, 3CHHT- 
HOH pakeTn [52, 56, 93]). Ip nocrpoeHuu KpHBBIX ObINO 
NIPHHATO, YTO NYHKT HaOsmoseHHA H NYHKT yupaBrenua 
HeNOABH KHbI, a CKOPOCTH We H TeeynipaBsAemoro OObeKTa 
NOCTOAHHBE H OTHOCATCA Kak 2: 3. 

TpaexTopua 2 paccunTaHa B MpeAnoNOKeHHH, ITO OCb 
KOOpAHHAaTOpa (HallpHMep, TeeBH3HOHHOH KaMmepbl) COBma- 
MaeT c ocbio TeneympaBademMoro o6pektTa. B 9TomM cyu4ae 
nowlydaeTca Tak Ha3biBaeMaf ,,KpHBad noroun” [111, 112]. 
Jlerko YCMOTpeTb CyeqyIOlWlHe NPHHUMNMAbHble pasHUnA 
MexXAy ABYMA TpaeKTOpHAMH Ha puc. 34: 

a) AiuHa TpaekTopun 2 Gonbulte, wem TpaekTopuy 1; 

6) paquyc KpHBH3HbI TpaeKTOpHH 2 MeHBbUIe, ¥eM Tpaek- 

Topun J; 

B) NepeceyenHe TpaekTtopuH J c tTpaekTopHeli wenn 
NPOHCXOAUT NOX GOObUIHM yrvIOM, a TpaeKTOpHuA 2 — Hog 
HYJICBLIM YIJIOM. 


1 3nech peub WNeT NHWb O6 OAHOM BapHaHTe MeTOma caMo- 
HaBeCHHA, HAHMeHee COBeplieHHOM B MHOFOWHCeHHOH rpynie 
COBPeMeHHBIX cloco60p caMonapefzenna. — IT pum, ped. 
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Touku 
nona@anua 


Tpaekmopua 


Ynpasnenue 
no Memo@y: 


1) coemeu,eHua 
2) yeneyKa3zaHua 


i" 
Ilyukm ynpaenenun 


Puc. 34, TpaextopHu Teneynpapaaembix o6beKTOB. 


lia TpakTHKH BakeH Mpexye Bcero NYyHKT ,,6”, TaK 
Kak TejleynpaBaemble OObEKTEI CHOCOOHEI CeNOBaTb Tpaek- 
TOPHAM C OFpaHHUeHHbIM pazHycoM KPMBH3HbI. C wevbio 
CIPAMJCHHA ,,KPHBOH MOroHH’? MOXKHO KOOpAMHAaTOp ycTa- 
HaBIMBaTh TaK, UTOOM! efo OCh O6pasoBala HeKOTOpBIit 
yro Cc MpoxoubHoh ocbio TeleynpaBraemofo o6pbeKTa. 
B 9ToM caydae roBopaT oO ,,KOcAIeH” ycTaHOBKe KoopAHHa- 
Topa (HampuMep, NpHOopa caMoHaBeeHHA) H O06 ,,HCKaxKeH- 
HOH KpHBoH noroun”. Yrom yCcTaHOBKH MOxKeT ObITb NOCTOAH- 
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HbIM HJM H3MeHaeMbIM. H3meHenve yria yCTaHOBKH MOXeT 
HPOH3BOAHTbCA C NOMOLLbIO IporpaMMHOrO peryMpoBaHHaA, 
KOMaHA TeeypaBNeHHA WAH aBTOMaTHYeCKH (cM. pa3syen 
2.25). TlocnegqHee npHMeHaeTca mpexye Bcero B CHCTeMax 
CaMOHaBeyxeHHA H TpesqcTaBaeT coOoH B HeKOTOpBIX CJy- 
4WaAX CAMHCTBEHHBIM MyTb pelWweHHA HEKOTOPbIX 3ayau, TeM 
Oomee YTO MPH 3TOM MOKeT ObITh AOCTHIHYTO COKpallenHe 
o6lwlel AIMHbI NyTH ZO uenH (NoApoGHee 06 3TOM CM. B 2.53, 
2.54 u 2.75). 


2.42, 3AMAHHE TPAEKTOPHH 


2.421. Sapanee npeOnucatvan mpaexmopua. B mpegpi- 
AYWHX pasfenax ObLIH paccMOTpeHbI TpaeKTOpHH, Nomyyato- 
Wiech MpH HaBefeHHU Ha Leb MO pasMHYHbIM MeTOaM. 
Sayaua, OfHaKO, HHOra MOKeT CTOATb TaK, 4TO Tese- 
yrpaBasemMomy OObeKTY 3apanee HamMeyaeTca ollpeneeHHad 
TpaeKTopHa B npoctpancTse. TIpH 9TOM B NPHHuHNe OpH- 
MCHHMBI MeTOJbI OMpeAeeHHA KOOPAHHAT, PaccMOTpeHHbie 
paHee. Pa3suuma COCTOHT B TOM, 4TO Tellepb peub HzeT He 06 
ONpeseseHHH OTHOCHTeEMbHOTO NONOKeCHHA UWeNH H TeNe- 
ypaBasemMoro o6bekTa, a O 3aaHHH nporpammbl. Bo3mox- 
HOCTbh TIPHMe€HeHHA 3aKIOUaeTCA, HANPHMep, B TpoBeqeHHH 
HCHbITaTebHBIX MOeTOB 6€3 9KHNAaKa, IPHVEM TeseynpaBsiae- 
MBI OObeKT JOUKeH NpOHTH no 3aqaHHO TpaeKTOpHn. 
TIoqxXoAAnIMM JIA STHX Leneli ABIAeTCA MeTOA paBHOCHr- 
HaIbHOH 3o0HbI (2.32). Wcnomb3ya ero, MOXKHO, HalipHMep, 
3aCTABHTb TeleyNpaBAAeMbIt OOLEKT CTapTOBaTb M0 pasHo- 
JY ; BAOb Hero OObEKT ABH KETCA AO NepeceyeHHA C APyruM 
pagqvoAyuoM, Ha KOTOPHIN OH 3aTeM ,,CcBOpauHBaeT’. ITO 
HMeeT MECTO, HalipHMep, pH HaBHrauHH no runep6oue 
{1, 15, 17]. 

Jlerko MoxeT ObITb TIPHMeHeH H MaHOpaMHBI MeTOL 
(2.412.2), mpuuem Ha aKpaHe 3apaHee HaHOCHTCA NMpeqnucan- 
Had TPaeKTOpHA H C Heli COBMELMaIOTCA CBETALLMECA OTMETKH, 
COOTBETCTBYIOWHe NOTOKeHUIO TeleyupaBAAeMoro OOBeKTA. 
IIpumMepom BbIqepxKHBaHHA 3apaHee 3a,aHHOH TpaekTOpHHu 
aaMHOIO Gonmee 1000 Km ABAKeTCH TpaHcaTAaHTHdecKHh 
TepeeT, COBePLIeCHHEIM AMepHKAHCKHM CaMOuIeTOM B 1947 
rony [65, 66]. Stor nepeneT paccmoTpeH B pa3yene 3.6. 
B 9TOM cayuae peub HeT O MOMepeMeHHOM NpHMeHeHHR 
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MeTOAa ABTOHOMHOrO yipaBleHHaA HM MeTOMa NMoneTa Ha 
HeJLb. 

2.422. 3amep mpaexmopuu. KpomMe ynpaBjeHua no onpe- 
eneHHOK TpaeKTOpHH, YacTo NpeAcTaBAAeT HHTepec 3amep 
akTHyeEckOH TpaeKTOPHH, KOTOpbIt 3yecb NOApOGHO pac- 
cMaTpHBatTacs He 6yfeT. KonkpeTuble culyuaH Takoro MeToya 
onucaHb!l B WHTepatype [26.8, 71, 108]. 


2.43. KouTpoub pexuma noseta u paG6oTbl arperaTos 


Kpome now1yyweHHaA HCXOAHHIX JaHHbIxX JIA TeleynpaBuie- 
HHA, MoKeT oTpeOopaTeca, ITOObl Ha NYHKT ynpaBleHna 
NepesaBainch Tak»Ke JaHHble O pexkuMe NoseTa H paGoTe 
arperaTtoB Ha OopTy TeneynpaBasemoro oOpnekTa. Syecb 
peub HeT He CTOMbKO O 3aqayax ONpemeeHHA KOOpAMHAT, 
CKOJbKO O CN€UHAbHbIX 3afauax TesleH3sMepeHHa. 

2.431. Hamepenue na Oopmy. Ecru spemmunua, KOTOpy!0 
HYXHO H3MepHTb, ONpeyeiaeTca HENOcpesACTBeHHO Ha GopTy 
TeleynpaBlaeMoro OObeKTAa, TO HeEOOXOAHMO yCT@HOBHTb Ha 
OopTy O6beKTa JONOMHHTeIbHbIN AaTUHK H3MepAeMOH BeH- 
4HHbI HW WepewaTuvk, @ B NYHKTe ynpaBeHHA HH KaKOM- 
HHOYAb TPeTbeEM MeCTe — COOTBETCTBYIONIHH MpHeMHHK C 
HHJMKATOPHbIMH WIM perHCTpHpYIOWHMH MpHcnoco6JeHHAMH. 
Metox, KOTOpHIH NOSBOAET OCYIIECTBHTb OAHOBpeMeHHYIO 
nepeqauy MHOFHX JatHblxX, 3aKkOUaeTCA, HallpHMep, B TOM, 
UTOOLI NepelaBaTb Ha NYHKT YOpaBAeHHA TeNeBH3HOHHOe 
H306paxkeHHe COOTBETCTBYIOWUX OOpTOBbIX pH6opos, rye 
OHO MOXKET 3aNHCbIBaTbCA Ha KHHOMMeHKy. MmetoTca u Apyrue 
MeTonpr [109, 110]. 

Ecan noxa3aHHa OopToBbix NpHOoposw HCHOMb3YyIOTCA NWA 
Toro, ¥TO6bI OOpaTHOH mepesaueli (Oo MeTOAy TeleKoMaHA, 
cM. 2.31 H 2.62) BbIsBaTb H3MCHCHHA B pexKuMe NoveTa H 
pa6OoTe arperaToB, TO MBI CHOBa HMeeM Jeo c 3anaueli Tene- 
ylpaBeHuaA, Ha3biBaeMoro ,,TeneBomjeHvem”’ [54]. TIpu 
9TOM TaKKe BOSMOKHA ABTOMATH3ALHA MPOLWeCCOB C MOMOLLbIO 
COCMMHCHHA HHAHKATOPHOH anmapatypbr c annapaTypoh 
Temeyipapnenun. B stom cayyae Bo3MoxKHa pa6oTa MpH 
»KOPOTKOM 3aMbIkaHHH” (2.412,4), To ecTb MMHYA MYHKT 
yipapnenua. Toka3anne npeoOpasyetca B CHrHad ynpaBue- 
HHA B PasOMKHYTOH HAH 3AMKHYTOM CHCTeMe peryHpOBaHHA 
TOH HAH HHOH BeHUHHEI Ha OopTy oObekTa. B KauecTBe 
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NpHMepa MOXKHO yKa3aTb Ha perysIHpoBaHve TArH ABura- 
TeIA OT JaTUHKa CKOpOcTHOrTO Hanlopa NPH aBTOMATHYeCKOH 
nocayke caMouetos (cm. 3.6) uw Ha KoMaHyy O Mpekpalllennu 
paOoTnl ABuraTenn y Day-2 oT WaTYHKa cKOpocTH (HHTerpa- 
Topa yckopeHHit, cm. 3.522). 

2.432, Hamepenue us Opyeux nynxmoe. Tipyraa Bo3Mox- 
HOCTh COCTOHT B H3MepeHHH BeNHYMHBI IpAMO Ha TyHKTe 
yipaBNeHuA HAM B KaKOM-JH60 HHOM MecTe. B xkayecTBe 
TIPHMepa MOXKHO YKa3aTb Ha H3MePeHHE CKOPOCTH eTAMLero 
oO6beKTa, NPOBOAHMOe C HCHOb30BaHHeM addekta Jlonnnepa 
y MaJibHUX WH BBICOTHEIX pakeT. O6 9ToM KpaTKo cooOmlaeTca 
B pasyene 3.522 (puc. 78) u B ApyroH autepatype [11, 26.3, 
71, 72, 73, 108}. 


2.5. METO], CAMOHAB EX EHHA 


2.51. OcHoBHble no70KeHHA 


TIpuyuun aBToMaTH4YecKorO CaMOHaBeweHHA Obla onpeje- 
eH B pa3nene 2.13 caeqyiomumM o6pa30M: ynpaBAdeMbiit 
oOObeKT uMeeT OCcO6Oe ycTpolicTBo (romoBKa caMoHaBeseHua)}, 
NOSBOJITIOUee eMY ONpeserHTh coOcTBeHHoOe Noo xKeHHe 
OTHOCHTCAbHO eH HH OTHOCHTEIbHO ApPyrux MYHKTOB, 
KOTOpble JOM KU ONpPeAeMATh TpaekTopHio OObeKTa. Yupas- 
AAIOMHe CHrHaNbl BOSHHKAIOT BCJeACTBHE OTKJIOHCHHA Ha- 
TIpaBJeHHA JBU2KeHHA OObeKTa (HH eFo OCH B MpOcTpaHcTsBe) 
OT HallpaBeHHA, 3a1aBaeMOro KOOPAUHATOPOM LieJIH. 

Tak Kak lp 9TOM MeTOJe peub HAET O KOMOHHALHH 3aay 
ypaBeHuA HM ONpeseneHHA KOOPAMHAT, TO CaMoHaBeweHHe 
ObIO YIOMAHYTO TakKe B Ka¥eCTBE cpescTBa onpeseieHHa 
KoopaunaT (cM. 2.412.4 u 2,254). 

2.511. [Tpuxyunuansxaa cxema. Vis npaBeyqeHHbix BbIUe 
cooOpaxeHHit BbITeKaeT TIPHHUMMHaNbHad cxemMa, Hu306pa- 
2%KeHHAaA Ha puc. 33. Comepxxallulica B Hell KOOpAHHAaTOp — 
,alnapaT CaMOHaBeeHia’ — JOKeH OpeeNHTb Nou0- 
*KeHHe yipaBasneMoro O6peKTa (HAH TOMbKO HallpaBmenne 
ero MpoOsOMbHOH OCH WM Ke KacaTebHOH K TpaeKTOpHH) 
OTHOCHTebHO HanpaBeHHA OG6bEKT—LeNb H NpeoOpas0BaTb 
OTKJIOHEHHE B yipaBAOWH CHrHam AAA Toro, 4YTOObI C 


1 Tomopka CaMOHaBeJeHHA BKJIOYaeT KOOPAHHATOP Wenn MH PAA 
AONOMHATeEAbHEIX ycTpolicts. — /Tpum. ped. 
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NOMOIL[bIO HCHOJHHTebHOTO YCTpOlcTBa BOsselCTBOBaTb Ha 
opraH ylpapaenua. 

Onpefenenue Ha OObeEKTe OTHOCHTEMbHEIX KOOPAMHAT 
MO2XKCT OCYINECTBAATDCA C NOMOMbIO ABTOMATHYeCKOH neneH- 
raluv, AIA OCYUIECTBIeHHA KOTOPOH HMeIOTCA ycTpolicTBa 
pasmu4dnbix Tunos [1, 15, 17]. Han6onee pacnpoctpaHeHHbim 
MeTOJOM SABAReTCA AndpepeHunanbHbt MeTO nesenrallHun, 
TipHHUMMHalbHad CXeMa KOTOpOoro H3s06paxKeHa Ha pH, 35, 


@ U; 
@ Uo. 
. > ~B Hen 
mss epedamuuK 
Annapam camona- As (nepedamuut) 
sedenun (npuemnur) ~~~ . 


Puc. 35. Cucrema caMonapeseHua c Aubdepenuvanbybim 
MeTOJOM HeenralHH wesH. 


JlenecTkoBad AwarpaMMa HalpaBAeHHOCTH MpveMHOH aH- 
TeHHp! /7 nepvogudeckH noBpopayHBaeTca (nepekmouaeTca) 
Ha yrom +f. [laa nomoxwenua venH (nepezaTunka) Jf, ua 
BbIXOJe NIpHeMHHKa camMoHaBegeHna J] NoABAAeTCA HAallpsxKe- 
HHe, BeJIMUMHAa KOTOPOTO 3aBHCHT OT Pa3HOCTH YIVIOB &. STO 
Ppa3HOCTHOe HaNps2KeHHe CTAHOBHTCA PaBHbIM HYJIIO MpH 
€, TO eCTb MPH NomoKeHHH WesH B NyHKTe If, un B Moc- 
KOCTH CHMMeTPHA KomeOaHHi AMarpammpil. 

Han6ouee H3BeCTHBIM MpHMeHeHHeM MosoGHOro ycTpoH- 
CTBa ABJAeCTCA OPHEHTHPOBAHHe CaMOuleTa B OeTe Ha m06y10 
H3BecTHY!0 paguocTanunio, Ha Bplxoge HalpaBseHHoro Npvem- 
HHKa pacnosioxeH MpH6op, NoKka3saHHA KOTOPOTO ABAAIOTCA 
MepoOi OTKMOHEHHA Kypca CamoueTa (HJM JIMHHH ynpexkseHHsa) 
OT HanpaBJleHHA Ha Werb (nepegzaTunk). 


1 CareqyeT OTMETHTb pagmHuHe Me2%KAY STHM MeTOJOM HaBeseHHaA 
Ha Web H METOAOM PaBHOCHrHadbuod 30nbI (2.31, puc. 26). B nocnequem 
cnyuae HanmpaBleHue B NpOcTpaHCcTBe 3afaeTCA B NYHKTe ynpaBue- 
HHA (MepeqaTuHK HaNpaBeHHOrO H3AyyeHHA, KpyroBoH mpHem); 
NIPH ABTOMATHYeCKOM CAMOHAaBeAeCHHH, HaNpOTHB, STO HanpaBsenne 
ycTanaBluBaetca B TedleyNpaBAAeMOM o6bekTe (KpyroBaaA WAN 
HallpaBleHHad Mepefsaya, HanpaBJeHHBI mpnem). 


6 Teneynpapaenue 
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2.512. Peeyaupoeanue. Vimetotca gpa cnoco6a pery.Hpo- 
BaHHA : 

2.512.1. Taa on Hot naocKkocTu. YnomanyTH 
npHOop-yka3saTemb Ha KopaOme uM CaMomeTe ycTaHaBuH- 
BaeTCA B Noe 3peCHHA WITyYpMaHa HAH MHMOTAa, KOTOpbIe u 
npeoOpa3syioT OTKoHeHHe B kKOMaHAyY yupaBnenua. Jia 
ABTOMATHYeCKOrO HaBeJCHHA Ha Web B OHO MMOCKOCTH 
HY2KHO CHMM@eMBIM C BbIXOJa MpHeMHHKa ynpaBsAAioWnh 
CHrHan MmpeoOpasoBaTb B MepemeliieHve opraHa ympaBueHHa. 
Heo6xogumoe Aa STorO ycrpofictso peryaupoBanua (SP) 
(puc. 33 u 35) MoxeT 6bITh BBINOMHEHO TOUHO TaK Ke, Kak 
Ip yupaBexun No paguoryyy (2.328). 

2.5122, aa AByx NaAockoctTedw. Tipu zBuxe- 
HHH yipaBimemoro OObeKTa kK BO3AyWIHOH MAH Ha3seMHOl 
TovedHOK wenn TpeOyerca oGecnewnTb ompeqemeHHe KOOpAH- 
HaT H ynpapseHve B ABYX MlocKocTax (1.412). Jia storo 
CYWLECTBYIOT CIeEMYIOWHe BO3MOXKHOCTH ; 

2.512.21. Tlopropenue cuctembl co CABHroM MsIOCKOCTH 
auarpammpr Ha 90°. 

2.512.22, TIpumenenve Bpalaiolleiica fMarpamMMbl Ha- 
lipaBeHHOCTH NMpHemHuka. B kayectBe npu6opos-yKasaTenen 
WA HeaBTOMaTHYeCKOrO yNpaBseHHA MOeTOM MOryT ObITb 
MIPHMeHEHE! : 

a) WBa mpHOopa-yKasatTeia, nO OAHOMY Ha Kayo 
IIJIOCKOCTb ; 

6) SeKTPpOHHOMyYeBand TpyOKa C 9KpaHOM B KauecTBe 
ykasatenal, Jina aBTOMATHUeCCKH yupaBAAemoro 
nojleTa Ha Web — coOcTBeHHO CAaMOHABeAeCHHA — 
HeEOOXOAMMO CO3AaTb COOTBETCTBEHHO Ba YCTpolictBa pery- 
aupopannusa. Tip paszenbuoh Aa o6eux mmockocTei neseH- 
rauuu (2.512.21) ycrpolictBo peryaupoBaHua NoBropseTcaA 
AAA ApyroH mamockocTu, cormacHo 2,512.4, TIpu spartyaro- 
welca Cucteme menenranun (2,512.22) ynpapanioulee Hanps- 
2KeHHe C NPHeMHUKA CHHMaeTCA, Hanpumep, KOMMYTATOpOM, 
BpalllaioulMMcsa CHHXPOHHO Cc AMarpaMMOli, H BBOAMTCA Cc 
cooTBeTcTBylomei caso (0/180°, 90/270°) B ycrpoiicTBo 
peryHpoBpaHusa GopToBo CcuCTeMbI ynpaBleHHaA (cM., HalIpH- 
Mep, puc. 63). 


1 HekotTopbie macCHBHbie ycTaHOBKH 9STOrO THNa NpHBOsATCA 
B Ta6a. 94 12. Hemenkue akTHBHBble yCTaHOBKH MONeTa Ha Weld GblH 
MpeHMVULECTBEHHO CHCTeMaMH C MO/Y/IMpyIOWLMMH yCTpolcTBamn. 


— 
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BbinloHeHHble HIM MpOeKTHPOBaBLHeCA yCTAHOBKH CaMo- 
HaBeyeHia O6o6uleHbI B Ta6a. 12 (3.34) 4 onucaHn B 3.513. 
Temepb caefyeT KpaTkO paccmMoTpeTb OG6lIHe momo KEHNA, 
HMeIOUlHe SHaYeHHe JIA KOHCTPyHpOBaHHA HM ycTaHOBKH 
ycTpolicrs caMoHaBeyeHua. Buawase HYKHO BbIACHUTb He- 
KOTOpble MOHATHA, CBASAHHbIe C JeHCTBHeM YyCTAaHOBOK 
caMOHaBeJeHHaA. 


2.52, OcHOBHbIe NOHATHA 


JIuHHA BHYSHPOBAaAHHA — HanpaBmenve HelTpasb- 
HOW OCH YCTaHOBKH CaMOHaBeseHHA. 

WanbHOoCTb 3aXBaTa (paguyce feticTBua) — 
paccTomHHe MexKAY ycTaHOBKOH CaMOHaBeJeHHA HM LWeubIO, 
pH KOTOPOM yCTaHOBKa CaMOHaBefeHHaA paG6oTaeT Ha- 
He@2KHO, TO eCCTb BbIaeT AOCTATOYHOH CHILI ypaBAOUlNe 
CHTHAJIBI. 

Yroa oxspata!l — yrom OTHOCHTeMbHO OCH ycTa- 
HOBKH CaMOHaBeseHHA (JIMHHH BH3HPOBaHMA), B KOTOPOM 
AOUKHA HAXOAMTLCA Web, UTOGbI paboTa yCTaHOBKH CaMmo- 
HaBefeHHA Oblia OOecneyeHa (e<a, puc. 35; Ayule AaBaTb 
+a/2). 

Yroa ycraHoOBKH — Yyrow mMexKAY ocbio ycTa- 
HOBKH CaMOHaBeseHHA (JIHHHeH BH3HPpOBaHHA) H OCbIO 
caMoHaBoAsaeroca o6bektTa (a, puc. 36). 

Yroam moucka — yrou, B Npesemax kKoTOporo Mpo- 
CTPaHCTBO ,,1pOCMaTpHBaeTCA” yYCTaHOBKOH CaMOHaBeAeHHA. 

Yroa wean (yrom oTKNOHEHHA OT LeU) — 
yrol MexKAy JMHHel BH3SHpOBaHHA HM HanpaBmeHvem Ha 
wenb (<e, puc. 35). 

Yroa HaKAOHA THPaeKTOPHH — yrom mMexAy 
KaCaTeAbHBIMH K TPaeKTOPUAM TelleyMpaBaAaeMoro OOBeKTA 
4 ABUxKymelca wen (y, puc. 36). 

BrxoqHad BeAHYHHA — SNeKTPHYeCKaA HAM 
MexaHHueckad BeJIMYHHAa, KOTOPad HNOABJAeTCH Ha BbIxoyle 
YCTaHOBKH CaMOHaBeAeHHA KAK Mepa OTKAOHCHHA OT WeJH. 
Ona ucnomp3yetca B GopToBoH cucTeMe yNpaBNeHHA AA 
HaBeyeHHA Ha Wed. 


1 3Ta BeAWUHHa HaSbIBaeTCA TakxKe yriom 3penun. — JTpum. 
ped. 


6* 
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Memod 
cosmeuyenun 
camonacedenun 


TOWHOCTL ycTaHOBAeCHHA — TOUHNOCTH (yrs0- 
BOe OTKIIOHEHHe), C KOTOPOH Och cneqAMef ycTaHOBKH CcaMo- 
HaBeJeHHA OpHeHTUpyeTcA Ha WeNb. 


Puc. 36.1 Kpnsaa copmemenua, KpiBad NOTOHH, HCKaKeHHBIe KPHBbIe NOroHnH. 
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UyBcTBAUTe€AbHOCTb — HavMeHbIUMH yron, npu 
KOTOPOM BBIXOAHad BeAMYHHA elle JOCTAaTOUHAa, UTOOHI ycTa- 
HOBKa CaMOHABeAeHHA CeAHMa 3a LesblO, 

CkopocTb cHeKeHHA — yraoBant cKOpocTD 
pad/cex, c KOTOpOH ycTaHoBKa CaMOHaBeJeHHA COMPOBOMAaetT 
Heb. 

ABAAIOTCA COOTBETCTBYIONNHMH NO- 
HATHAMH JIA HaBefeHuA Tese- 
ypaBasemoro o6beKTa B IeJIOM. 

YUactrota nepekawuyeHuaA — BemnuMHa, O6patT- 
Had NepHosy Koe6annh AMarpamMbl HanpaBenHocty (2.511). 


TowHocTh yupaBjleHua 
CxopocTb yipaBjleHua 


2.53. Tpaekropuu 


HekoTopbile OCHOBHbIe Coo6paxKeHua No sTOMy BoTIpocy 
yxxe ObliH H3N0x%KeHb! B 2.413. Ja yrouHeHua yka3aHHbIx 
TaM MOO%XeCHHH NPHMeHHTeIbHO K ycCTaHOBKe ycTpolicTB 
caMOoHaBeneHHa (HH UeleyKasaHua) Ha GopTy oGbeKTa 
enenyeT paccmoTpetp puc. 36. Ha rpaduke noka3aH yacTHblit 
cnyyai ABH KeHHA, H306paxKeHHoro Ha puc. 34, np caesyr0- 
DMX Aonymenuax!: 

Web ABUKeTCA NPAMOMHMHEMHO C MOCTOAHHOM CKOpOcTbIO 


? 

MeCTO CTapTa COBNagaeT C NYHKTOM HaGsogenua (TOUKa O); 

CTapT NPOMCXOAUT B TOT MOMCHT BpeMeHH, Korga Web 
HpOXOMHT Ha HaHMeHBIWeM pacCTOAHHH OT MecTa cTapTa 
(Bpema O); 

YipaBAeMblh OGbeKT ABH KeTCA CO CTapTa C NOCTOAHHOK 
ckopocrpio V = 3/2C (kak w Ha puc. 34), 

OG6e kpuBble TC (Tpaektopua Copmelienua) u T/T (Tpaexk- 
TOPHA MpecegqOBaHHA) COOTBETCTBYIOT NpeACTABCHHbIM Ha 
puc. 34 rpaextopuu J Ana MeTOAa COBMeELIeHHA HM TpaeKTOpHuu 
2 WIA MeTosa WeneyKa3aHHA WIM CaMOHaBeseHHA C yrJIOM 
ycTaHoBKH o = 0, 3yecb Tak?Ke XOPOIIO BbIPaKeHbl yKa3zaH- 
Hbie B 2.413 pa3H4uHA MexKAY HUME. 

Ecau Tellepb ycTaHOBKy CaMOHaBeAeHHA paCNoOKUTb 
Tak, 4TOObI e€ AHHHA BUSHPOBaHHA He cCOBMagqaia c mpo- 


1 CneayeT noquepKHyTb, 4TO NpHBezenHble KpHBbIe ABAAIOTCA 
TaK HaSbIBaeMBIMH KHHEMATHYeCKHMH TpaeKTOPHAMH, COOTBETCTBYW- 
WHMH WyeanbHO TOUHOMY BBINOAHEHHIO CBA3CH, HAKJAaDbIBaeMBIX Ha 
BEKTOp cKopocTH o6bekta. — JIpum. ped. 
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AOMbHOH OCbIO yOpaBsAeMoro OGbeKTa, a OOpa30Bbleana c 
He NOCTOAHHDIM ,,yrou’ YCTAHOBKH”’, HampHmep o == 30°, To 
NOMYYHTCA ,,HCKaKeHHad KpHBad Noronn” T/T,. Tpuyem 
OKA3bIBaeTCA, YTO OHA HMeeT HE TOJbKO MCHBIWYIO AMHY 
HM MeHBIUyIO KPHBH3HY TpaeKTOPHu, YeM KpHBaA MOroHH 
TH co = 0, Ho mpotekaeT ele OaronpHATHee, YeM KPpHBaA 


. C 
copmemlenia TC, B rpaHvyHoM calydae o = oy = arc sin > 


HCKaxKeHHad KpHBad MOrOHH mpeppanlaeTca B MpAMy!oO 
Ti), KoTOpad pH MpHHATHIX YCNOBMAX CTapTa HM CKOpocTAx 
nojiera fjaeT HaHMeHbillee BPeMA ABYKeHHA HAM, WHALE 
ropopa, — HavOosblyio AalbHOcTb felicrsun. Yrom o> 
COOTBETCTBYeT IDPH STOM ,,yray ynpexseHua” npH cTperb6e 
HeYUPaB/AeCMbIMH CHapAAaMH Mp NOCTOAHHOM CKOpOcTH. 
Bpema ABHxKeHHA TO TpaekTopuHn T/T, (puc. 36), paBHoe 
13,4 elHHHW BPeMeHH, MOXKHO COKpaTUTb elle Goble, CCH 
He BbIKHJaTb CO CTapTOM JO Tex Nop, Noka Web AocTuraeT 
TOUKH O, a NpowspecTu ero paubie. Ha puc. 37 nokasaHbt 
COOTBETCTBYIOUUMe KPHBEe AWA MOMeHTa cTapta ,,-10” mpu 
HaBeJCHHH MO MeTOAY COBMEIeHHA MH MeTOAY CaMOHAaBefeHHA. 
I]pu paccmoTpesun puc. 37 cTraHOBHTCA ACHBIM, YTO OGe 
KpuBbie, TC u TIT (qa o = 0), XOTA HW MOKa3bIBaloT MeHbIee 
BpeMA COM KeHHA, YeM Ha puc. 36, 3aTO OGMagaioT Gomblueli 
KPMBH3HOH. SyeCcb TakK»K€ MOMKHO AOGHTHCA CHPAMMeHHA 
TpaeKTOpHu, BbIOHpad COOTBeETCTBYIOWIMM o6pa30m yron 
ycTaHopku. B rpaHv4HoM calydae TakxKe NomyyaeTca Npaman 
Tl). Ecnuw MoMeHT cTapta, Kak u306paKeHo Ha puc. 37, 
BblOpaH Tak, 4¥TO TOUKa MonalaHuA AWA clyyan mpsAMo- 
JIMHeHHOrO ABH KeHHA OOBEKTA eKUT B TOUKe O TpaeKTOpHH 


T 
weH (BpeMa ABHxKeHHA B10 eqMHU paBHO a y = 90°), 
c 
To AA TIT) cyllecTByeT COOTHOLIeHHe : oy = arc ie 


2.54, Hapeyenne 


Tlepexog oT aTux coo6paxeHHii K MpakTHyecKOMy HaBe- 
ACHHIO CAaMOHABOAAIUXCA OOBEKTOB ABIACTCA OTHOCHTeJIbHO 
NPOCTbIM, €CIH MpHHATb, TO: 

1) aNbHocTh 3axBaTa ycCTaHOBKM CaMOHaBeseHua Ha- 
CTOIbKO BeJIMKa, ITO Web YKE C MOMCHTA CTApTa ,,3aXBa- 


*eLdel> WOLHaWOW Yodald WNHHSI3HME D KHHEGOYaroedu BegHdy H BAHOMeNaOD Beaudy “2g DU d 
udnug GO - 
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yeHa”’ yCTaHOBKOoH CaMOoHaBeseHHA Hw B MocwesyIOuIeM BCe 
BpeMA yiep2KHBaeTea B ee ,,NOe 3peHHA” ; 

2) HallpaBleHHe HM CKOPOCTb ABHXKeHHA We He OTKAO- 
HAIOTCH CYIeCCTBCHHO OT 3HAYCHHH, 3acpPMKCHPOBAHHBIX NpH 
cTapTe yipapsaaemoro o6bekta. 

B 9Tom cilyyae MOXKHO OGOMTHCh CucTeMoli, Np KOTOPOH 
yroul o 3apaHee yCTaHaBAMBaeTCA B COOTBETCTBHU C AONYCTH- 
Moi KPHBH3HOM TpaeKTOpuu HaBosaueroca oGbexta, Crap 
MPOHCXOAHT B MOMEHT THepeceveHua WeIbIO AMHHH BHSHPOBa- 
HHA YCTAHOBKM CaMOHaBefJeHUA, KoTOpan B CBOIO Oepetb 
yepe3 cHcTeMy perymMpoBaHHa BosfelicTByeT Ha OpfraHbl 
yupapaenun, Ecau sto mponcxoguT B ca@yyae o =a, TO 
eCTb B cayyae MpAMOMHHeHHOH TpaeKTOpHH ABA KeHHA 
oO6beKTa, TO Tako Mpolecc cooTBeETCTByeT HOPMaJIbHOMY 
mpoweccy NpHueHBaHHA C ynpexeHHeM, IpHdem YCTaHOBKa 
CaMOHaBeACHHA JOJKHA BHOCHTb JIHIUb HeOoJIbIIMe KOppeK- 
THBLI B TpaeKTOpHio o6beKTa. BploHeHHe Ha3BaHHbIX 
YCIOBHH 3aBHCHT OT COOTBeETCTBYIOWeH NOCTAHOBKH 3afayH. 
Tak, Hanpumep, BTOpoe yCMOBHE BHITOMHACTCA, KOrfa peub 
HAeCT O HaBeJeCHHU Ha HeMOABMKHYIO Web (HANpHMep, HeNo- 
ABU KIA pasvonepesqaTuuK, CBETOBOH Mask, HenOABAxHAaA 
Ha3eMHad Web). OHO NOTH BbITIOMHAeTCH, KOrfa CKOPOCTb 
YMpaBsAeMoro OObEKTA 3HAYHTEIBHO GOJIbILE CKOPOCTH eJH. 

Ecan B 3THX CAYWaAX TepBoe yCMOBHe He BHINOJHEHO, TO 
yipaBiaembit OObeKT mpexge Bcero JOMKeH Tak OM3KO 
NOAOHMTH K We, YIPABAAACh ABTOHOMHO (HH He ynpaBAAACh), 
YTOOLI Web OKasaacb B Cihepe AasbHOCTH AelicTBHA yCTa- 
HOBKH CaMOHaBexeHHA. OgHako npexye yeM yCTaHOBKa 
CaMOHaBeMeHHA MOKeT B3ATb Ha ceOA ABTOMATHYeCKOe 
yupaBneHHe O6ObeEKTOM, HY2KHO OGecHeuHTb ,,3aXBaT” WeJH. 
CBa3b Me2KZY BbIXONOM YCTAHOBKH CaMOHaBefeHHA HW OpraHamMu 
yupaBlenua (peryupopaHua) MoxeT GbITb OCYIlecTBeHa 
TOMbKO B TOM Cilyyae, KOrAa BbI,aBAeMble YCTaHOBKOM CaMo- 
HaBeeCHHA BbIXOAHbIe BEAMYHHE! ABIAIOTCA BOE onpexe- 
NeHHbIMH?, Uto6Er sto rapaHTHpoBaTh, IpHMeHAIOT CJIeLYIO- 
mue metogn. [locne mepBporo 3aXBaTa [eM yCTaHOBKa 
CaMOHaBeAeHHA CaMa B NepBbIi MOMCHT yNpaB/AeTCA TAKHM 


1 Tounee roBopa, Nepenaya ynpaBneHHa rosoBKe caMoHaBeze- 
HHA JOWKHA OCYMeECTBIATBCA TOrfa, Kora OTHOMWeHHe MomesHoro 
CHTHaa Ha BbIxXOJe TOMOBKH K YPOBHIO MOMeX MpeBbilaeT olpeze- 
NenHoe SHauenne. ~~ [Tpum. ped. 
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o6pa3om, 4YTO €€ AHHHA BHSHPOBaHHA CONpOBOKAaeT Web. 
Korga 3aTem 3apaHee NpHAanHbI yrom ycTaHOBKH OKa3bl- 
BaeTCA NPOUAeCHHBIM, pee OCYMWECTBIAeT NepeKmoUeHHe OT 
CONMPOBOKACHHA WeMH TOMOBKOM CaMOHaBeseHHA Ha comlpo- 
BOXKJEHHE €e BCEM TeseyIPaBJIAeMbIM OOBEKTOM. ITO BLITOAHO 
B TOM OTHOUeHHH, YTO aBTOMATHUeCKHH nepexog OT MepBo- 
HavasbHOH TpaeKTOpHH K UCKaKeHHOH KpHBOH mNoroHu 
TIpOUCXOAHT Torgqa, KOrga MpoAOMbHaA OCb ympaBsAemoro 
o6bekTa HMeeT ,,1PaBHIbHoe” HanpaBleHHe M CaM Nepexoy 
He CONpoBoxAaeTcH GOObUIMMH YIOBbIMH YCKOPeCHHAMH. 
TIpumMenenve 9Toro MeTORa BOSMOXKHO Tak2Ke HW B TOM cuy4yae, 
Korgqa He BBINOMHeEHD! o6a BbIMeCyNOMAHYTbIX YCOBHA. 
Heo6xoAuMO TOMbKO NO3aGOTHTECA O TOM, UTOGOEI: 

a) ynpaBasempilt oGBeKT yxXe BO BpeMA COAMKeHHA C 
Wesbio, WemKatleHh BHe cibephi JambHocTH AelicTBHA TOMOBKH 
CAMOHABCACHHA, PearHpoBad Ha OTKJIOHEHHE WelH OT onpe- 
AeieHHOH Nepel crapToM HM 9KCTpanomMpoBaHHOl TpaeKTo- 
pHH ; 

6) yrom 3aXBaTa yCTaHOBKH CaMOHaBeseHHA Obl Ha- 
CTOJIbKO GOOJbIHM, UTOGLI NO AOCTHKCHHH AaMbHOCTH Jel- 
CTBHA YCTAHOBKH CaMOHaBeJeHHA lesb cpasy 2%e Gbila Obl 
3axBaueHa”’, 

Peulenve Aa ,,a’? COCTOHT B TOM, UTO OOBEKT OT MOMEHTA 
cTapTa JO MOMeHTa COJIM2KeHHA C DebIO TeNeynpaBa a- 
€ TCA, ITO MOXKET OCYIMECTBIATLCA, HANPHMep, NO MeTOLY 
copmemeHua (2.412). Ha puc. 37 us06paxen TaKoH nepexog 
OT TpaeKTOpHA copMemjenua TC Kk TpaeKTOpHH CamoHaBese- 
HuA 7/7, mp AoCTH2xKeHHu yraa, paBHOrTO yray yCTaHOBKH 
(o = 30°). Ha rpacbuke BUAHO, ITO OTKMOHCHHA TpaeKTOPHH 
TI, of Nocnequero yyacrka TpaexTopuu TC saBsAwTcA 
OUCH MAJIbIMH, TO CCTb IPH TaKOM Mepexofe NOABMAIOTCA 
JHWb HeGONbINHe JONOMHUTeEIbHLIC YCKOPeHHA. 

TIpeanocbinkol AA ocylWlecTBAeHHA 9TOFO MeTOLa ABAACT- 
CH 3aXBaT WeMH ycTaHOBKOM cCaMOoHaBeseHHA y2Ke mMeper 
MIpOXOMKACHHEM TOUKH, COOTBETCTBYIOWeH 3HAYeHHIO o; (CM. 
0”). Y BceX MpaKTHUeCKH OCYIIeECTBACHHbIX yCTAHOBOK 
caMoHaBefeHua (8.513) yrom 3axXBaTa a CTOJIb Mas, 4TO 
ycnosue ,,6” mpocto He MOXKeT GbITb BbINOMHeHO. UToG6n 
YBeENHYHTh SXPPeCKTHBHbI yom 3aXBaTa, MO2KHO MepHosu- 
YeCKH H3MCHATb YFOl YCTAHOBKH O° TaKHM O6pa3oM, YTOOBI 
ycTaHOBKOH CaMOHaBefeHHA ,,IpocMaTpHBanoch” Gowpilee 


90 Paaea 2 


MpocTpaHCcTBO B HanpaBMeHvn weru (,,yrom mMoucka’’, CM. 
2.52; B ofHOH NwocKocrH — kome6aHua; B NpoctTpan- 
cTBe — BpalljeHve TOMOBKM caMoHaBegeHHa). Ilocne 3axBatTa 
WelH CpaG6aTbiBaeT cnewvabHoe pele, H JIMHAA BU3SHPOBa- 
HHA YCTaHOBKH CaMOHaBefeHHA CICAYeT 3a Web, TO eCTb, 
KaK YKa3bIBaJIOCb paHee, TOJIOBKa CAMOHABeJeHHA CieAMT 
3a Welbio AO Tex Nop, Noka He OygzeT AOCTHrHYT 3aqaHHEh 
yrom. Ho, BmecTo Toro 4TOOH TOMOBKY CcaMOHaBeseHuA 
OCTaHaBAHBaTb B 9TOM MOJIO%KeHHH H CO3faBaTb TAKUM 
o6pasom ,,2KeCTKYIO” FOMOBKY CaMOHaBeAeHHA, YacTO ObiBaeT 
wemecoo6pa3Ho Tak»Ke H BO BpeMA aBTOMATHYECKOrO HaBese- 
HHA OOBeCKTA HA Web OCTABAATb TONOBKY NOABH KHON, 
TIpH 9TOM OHA MOKET C BBICOKOH CKOPOCTbIO CleAUTb 3a 
Weblo, B TO BPeMA Kak OCb YyNpaBlaemMoro oO6beKTA, 
o6magaiomero OoNbloh WHepiHeH, HMe€eT BO3SMOXKHOCTb CO 
cBoel CTOPOHb! CJI€JHTb 34 AMHHEH BUSHPOBaHMaA .ToJIOB- 
KH CaMOHaBeseHHA. OTHM oOGecteYHBaeTCA TO, YTO Ub 
»He yCKOIb3aeT” H3 ciepbl 3axXBaTa yCTaHOBKH CaMOHa- 
BejeHua}, 

O TeXHMYeCKOM BBINOMHEHHM YCTpOHcTB peryMpoBaHHaA 
OCHOBHoe yxe 6plmo ckasaHo (2.512). Ecau mpauata cxema, 
10 KOTOpOH ConpoBowAeHHe WeNM OCYIIECTBAAeTCA BHAYAaIEe 
CleAamel TrosOBKOH CaMOHaBeJeHHA, TO BMeCTO OpraHOB 
yupaBleHua oO6beKTOM BbICTYNaloT ABHTaTeH MNOBopoTa 
TOMOBKH. Oco6eHHOCTH KOHCTpyYKUMH 3aBHCAT B NepByo 
ouepemb OT BHAA BbIXOMHOM BeNMUYHHEI YCTaHOBKH CaMo- 
HaBeweHHA. Sfecb, KaK HM MPH aBTOHOMHOM YNpaBJeHHH WAH 
TeJleyNpaBJeHHH, Tak2Ke BOSMOKHO NpHMeHeHHe yYIpaBeHNaA 
no MpHHuNy ,,4a—HeT”’ HH HeMpepbIBHOTO yNpaBeHHA. 
Hawayuumnit addbext JocTuraetca B CucTeMax, re BLIXoqHAaA 
BeIHYHHA MpONOPUvOHaIbHa OTKMOHEHMIO OT HeH?. Pery- 


1 CyulecTByloT TakxKe @OpMH! NPHMeHeHHA, MPH KOTOPEIX aBTO- 
MAaTH¥eCKH HABOAHTCA TOJIbKO TOAOBKAa CaMOHaBeeHHA, a CaM ABH- 
*KyuNica OGbeKT, HA KOTOPOM OHA YCTaHOBNeHa, OT Hee He ynpa- 
Busetca. B KayecTBe MpHMepa MOKHO YNOMAHYTb HalpaBsennbll na 
comHue ONTHYeCKHH usMepHTeIbHEA mpu6op (HanpuMep, cneKTpo- 
rpad), ycTaHaBHBaeMbIi HA BbICOTHOH pakeTe, MpHMeHAemMOH B 
WeIAX HccleqOBaHuA. 

® Bompeku yTBepxeHHlO aBTOpa HeHHefinble, H B YaCTHOCTH 
peelinble, CHCTeMLI B page ciyyaeB O6ecnewuBalT Ayumee KavecTBO 
yRpaBen na 4eM CHCTeMbI MponopuHoHaAbHoro efictBua. — ITpum, 
ped. 
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JMpoBaHue TOra MOXKeT MpOH3BOANTECA MoO 3aMKHYTOW 
(cneqaulMe CHCTeMbI) HIM pa30MKHyTOH cxeme (2.312.1). 
Jlma HaBeqeHua caMoro ylipaBsemoro oO6bekTa CurHaJibl 
MOryT BbIZaBaTbCa, HaNpuMep, NOTeHUHOMeTpamu. C ofHOoro 
MOTCHIMOMETPa CHHMACTCA HAallpAxKeHHe, MPONOPUHOHAIbHOe 
TeKYUIeMy 3HaYeHHIO yria o, a Ha APyroM TloTeHuMomMeTpe 
yCTaHaBUBaeTcCa 3aqaHHoe 3HaveHHe o,. IIpu ynpaBnenun 
BOKpyr ABYX ocell HMeIOTCH ABe TakHe CHCTEMBI, OHH CMEIIeHbI 
Ha 90° Apyr OTHOCHTebHO Apyra. 

Ecsu BMeCTO CHCTeMBI peryJIHMpOBaHHA MexKAy onpeyese- 
HH€M KOOPAHHAaT H Bbiqaveli KOMaHA YpaBsJeHHA BbICTyMaeT 
yenoBeK — MeTOA weseyKa3aHua (2.412.3), — To HMeIloTCA 
Pa3IHTHble BO3MOXHOCTH JIM yCTaHOBKH KOOPpAMHATOPOB 
yein. IipH 3TOM pa3H4aIoT B OCHOBHOM CJlefyloulwe BHZbI 
yCTaHOBKH Ha jleTaIouHx O6beKTAX : 

a) HenoxBHKHaa Ha GopTy ; 

6) mocTosHHad Tio HaGeratouleMy NOTOKY ; 

B) NOCTOAHHaA NO HalpaBJeHHto ; 

r) moBpopaynBarollaaca (cleqaulan). 

Bug ,,B”’ Hu ,,.r’? AaioT B O6WeM H@aHMeHblve OWHOKH 
nomagaHun, Bo3HHKaIOT OHH, He CUHTaM HETOUHOCTH yipaBve- 
HHA, BCJeACTBHe TOFO, YTO NO AOCTHRKeCHHH H3BECTHOH KPH- 
BH3HbI TpaeKTOPHH MpecsesOBaHHA TeneylpaBAAeMbIl OObEKT 
Kak Obl BbIKMOUaeTCH H3 yMpaBeHHA; OH JIETHT Torga mo 
OKPYXHOCTH, COOTBETCTBYIOWel HAaHMCHbIleMy JOMyCTHMOMY 
paguycy KpHBH3HbI 7,,;, (MoceqHHH paBeH, HampuMmep, 750 
IIpH ckopoctTu nmoseta v = 200 m/cex uw WeHTpocTpeMuTedb- 
HoM yckopenuu 6b, = 5,49). Benwynna owmO6KH Nonazanna 
BaBHCHT, KpoMe Toro, OT yIvla TpaeKTOPHH, COOTHOUICHHA 


» VD 
ckopocTeli — , a TakKe OT MaHeBpa Hen. 


Hemenxne aBHalHOHHble HCceqOBaTeALCKHe HHCTHTYTHI 
IpOBeH Mo 3THM BOMpOcaM MHOTOUHCIeHHbIe HCCeqOBaHHA, 
Pe3YIbTATLI KOTOPLIX 3a—PHKCHPOBaHbI B OTYeETAX Pa3JIMUHBIX 
HHCTHTyTOB. HexoTopbie 43 HHX IIPHBECHbI B CMMCKe JIMTEe- 
patyppt (32—42] uw B 3.512 uw 3.513. 


1 MaKkTOpoM, OKAaS3bIBAIONIHM pewalomee BIHAHHE HA TOUHOCTb 
Nonasanua, ABNAeCTCA AMMAMUKA MpouleccoB CaMOHaBbeAeHUA, 3aBUCA- 
Wad OT MHOPHX BeAHYNN, NOMMMO TepeyvcmeHHDIX. — MTpus. ped, 
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2.55. BuypigHepruu 


Tipu o6bacHeHHu NpuHynna MeToza camonaBegenna (2.511, 
puc. 35) Mbl HCXOQMIM M3 NaccHBHOrO ONpefemeHHaA KOOpAH- 
HaT C NOMOMbIO paqHonenenra, pH KOTOPOM Hedb u31yaaerT 
BbICOKOYACTOTHY!O JJIEKTPOMAarHHTHY!O SHeprHio. Ho Mo2xKHO 
HCNOMbSOBaTb H APyrve BUA SHEPHH, ECAH OHH MpOABASIOT 
ce6a B IIpocTpaHCTBeHHOM Movie. 

Kak H3BeCTHO, pa3MyaioT CTANHOHApPHbe (6NNK- 
HHe) Nolan H NOMA HUSAyueHUa (ZanbHHe). B npHHuHne 
AAA ONpexeneHHA KOOPAMHAT B CaMOHaBeCHHH MIpHMeHHMBI 
BCe TOA, OMHAKO cpa3y HYXHO 3aMeTHTb, ITO NIpHMeHAB- 
WIMeCH AO CHX NOp Ha NpakTHKe MeTOAbI B OCHOBHOM 6a3Hpo- 
BaNHCh Ha HMCMOMb3OBaHHH Nose usIyyeHHA. Sech HYKHO 
WaTb O630p HM TeX H Apyrnx novel. 

2.551. Cmayuonapxoe noaa. K HAM OTHOCATCH BEKTOPHbIe 
HW CKaJIApHble Toda. 

2,551.1. BekKTopHbe noasa. K HM, B CBOIO Oue- 
pedb, OTHOCATCH : 

2,551.11. Snextpuyeckne 

2,501.12. Marnurupie 

2.551.13. Tlone 3emHoro TaroTeHHaA. 

O6ulwM 21a Bcex 9THX Noel ABIMeTCA TO, UTO Halps- 
X%KCHHOCTh NOAA c YBeIHYeHHeEM paccCTOAHHA OT MecTa ero 
BOSHHKHOBCHHA YMeHbIMAeTCA He3ABHCHMO OT TOrO, HAeT MH 
peub 0 NOTCHHHAIbHOM HJIH BAXPeBOM Towle HW OT HalpaBuJeHua 
CHJOBLIX JMHHM B 2AHHOM MecTe. EclH yacTcad yCTaHOBATb 
B IIpOCTpaHcTBe HalpaBseHhe HaHOo/billero H3MCHCHHA CHIBI 
NOJIA, TO OHO BefeT K HCTOUHHKY, co3faloulemy Nowe. IIpaxtu- 
yecKH Jeno CBOAHTCA K TOMY, 4TO YIpaBAeMbIH OGOBEKT 
AONKeH ABHTaTbcA B NOTeHWHAIbHOM Mose (snekTpocTaTH- 
yecKoe Nofle H Mowe 3eMHOTO TATOTeHHA) B HallpaBJeHHH 
BeKTOPa IlOJA, 42 B BAXpeBOM Novle — lO HOPMaJIH K BEKTOPy 
noma. UtTo kKacaeTch rpaBHTaWHOHHOrTO Noa (Nome cHJbI 
TAKECTH), TO KaxKMoe Mafatolllee Ha 3eMJIO Teo ABAAeETCH 
»CAMOHAaBOAAIINMCA’’, Bo3MOKHOCTH TEXHHYCCKOrO HCMOJIb- 
30BaHHA CH IpHTAKeHHA Apyrux HeGecHbIx Te Ha 6H «Kali- 
ulee BpeMa, Nl0-BHAMMOMy, TepcneKTHBb! He uMetoT. Ho B 
ACTPOHABTHKE STOT MOMEHT HIpaeT Ba KHYIO POJlb, MOCKOMIBKY 
3mecb He TpeOyeTca oco6oro ycTpolicTBa caMoHaBeyeHHaA. 
B 9sI@KTpH¥eCKOM M MArHUTHEIX NOJIAX, HAaNpoTHB, CHAbI 
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IIPHTA2XKEHHA CTO/Jb MaJlbl, YTO MpakTHYeCKH He CMOCOGOHHI 
OKa3aTb TIpAMoro BO3feHCTBHA Ha yIIpaBAAeMbH O6beKT. 
Jif HCNOb3OBaHHA STHX NOMeH HYXKHbI BbICOKOYYBCTBH- 
TeIbHbIe MpHOophl, HO WO HacTOMUlero BpeMeHH elle He 
HaliqeHo npakTHyeckoro pellleHHa BorIpoca, 

2,551.2. Cxkaaapubpe noaa. Tipwaunnuanbyo xk 
CKaJIAPHbIM NOAM (HampuMep, TeMMepaTypa, MMOTHOCTb) 
MO2XKHO IIPHMeHHTb Mpesbillyulve paccy *XeHHA : CCH CkanaAp- 
Had BeHYHHAa NOTeHWHaIa B AAHHOH TOUKe eCcTb ¢, TO Move 
MOXKHO TOXKe MpeACTaBHTb BeKTOpOM F = grad qm, KoTOpbIii 
MOXKET PaCCMATPHBATLCA Kak BEKTOP NOTeHIMaAbHOrO Nowa. 

B xayectse IipHmMepa mpakTH¥eckoro UCioOmb30BaHHA 
Takoro MOA cleqyeT YNOMAHYTb O MOMbITKe MpecseqOBaTb 
caMoJleT mo ,,clegqy”’. Tipu sTom cHapsgbl WAH 3eHHTHbIC 
pakeTb! OG6OpyAOBaJIHCb yCTaHOBKaMH CaMOHaBefeHHA, KOTO- 
pble pearupyioT Ha cOfepsKaHHe BOJAHEIX apoB (movioca 
KOHJeHCaunH), Ha cofepxxanHe CO uaH Ha HOHM3alLHIO 
BHIXJIONHBIX ra3soB. HackobKo aBTOpy H3BeCTHO, BCe 93TH 
NOMbITKH He La yYJOBETBOPHTeJIbHbIX Ppe3yJbTATOB, Tak Kak 
nlovlyuaemble SdpeKTHI CJIMUIKOM Ca6bl, YTOGbI HX MOXKHO 
6bLIO QOCTATOUHO GOBICTPO HCNOIb3OBaTb GOpTOBbIMH MpH- 
6opamu. 

2.552. Moan usayyenun. 3yecb MMeIOTCH B BUY B OCHOB- 
HOM Te Ke THIIbI H3yYeHHA, KOTOPbIe Ob NepeyHcJeHbl 
B pa3nene 2.331 aaa nepeqauH KOMaHy TeleynpaBJeHHa. 
Peub HAeT 06 QIeEKTPOMarHHTHOM H MexaHHyecKoM (akycTH- 
YeCKOM) THMaX H3Ly4eHHA. 

2.552... QaexkTpoMarHuHTHOe H3AYUVeHHE 
Oxo nofpasfemsetca cexytouluM o6pa3om: 

2.552.11. BricoxouacToTHoe (paaHo) u3yueHHe B Anamia- 
30He 4acTOT mpHMepHo oT 108 go 101! ey (A = 3 Ku—3 um); 
B OCHOBHOM NPHMeHAeTCA OGACTh YaCTOT B Tipeqenax mpH- 
mMepHo 3°10’ —3- 10! ay (A = 10 u—1 cm). 

2.552.12, TenoBoe (uHppakpacHoe) H31y4eHHe B 2Mata3o- 
He YaCTOT IpHmepHo oT 10!? yo 3 - 1014 24 (A = 0,3. uu—l1 mx); 
NOCKOJIbKY IIpH MpwemMe 9STOrO H3iyueHHA MpHMeHAIOTCA 
OTOSIEMEHTH, OGACTb YAaCTOT, HCMOMbSYeMbIX B HAaCTOA- 
lee BpeMA, OrpaHHyena yacToTaMH cBulllie 0,85- 1014 ey 
A = 3,5 mx) [48]. 

2,552.13. Caet npumepHo 3° 10!%—7,5-10% ey (A= 
=1.,..0,4 mx). 
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2.552.2, Mexanuueckoe (akycTHyeckoe) 
H3RyuyeHHe: 

2.552.21. 3Bykopoe, 16—16- 10 ey; mpakTuyeckH Npu- 
MeHACTCH B OCHOBHOM O6/1acTb YacTOT MpHMepHO oT 50 ey 
no 1 Key B Boszyxe. 

2.555.22, YabtTpa3sBykopoe, npHMepHo oT 2-104 ey Ao 
HeCKOJIBKHX MerareplL; MpHMeHAeTCA NOX BOROU. 

B Ta61. 7 (2.33) 9TH OG6macTH YacTOT MOMelllaloTcHA B 
rpapax 12—15. 

B NpvHunne MOXKHO Oblo Obl Tak *Ke, Kak HW B Cuyuae 
CTaWMOHAPHEIX Novel, oNpeseiaTb H3MeHeEHHE HHTeHCHB- 
HOCTH TOMA M3JIYYeCHHA H HCNOMb3OBaATb STOT o*PpekT AA 
CaMOHabefeHHA. SHAYHTeIbHO Mpowle, OfHaKO, ONpeseATh 
HallpaBsleHuve Jy4a, TO CCTb JelaTb TO, ITO B OMTHKe Hagbl- 
BaloT BH3HPOBaHHeM, a B paqHoTexHuke—nesenraunen. Bca- 
KH aBTOMaTH¥eCKHii NesenraTop B NpHHUHTe NpHMeHHM B 
KauyeCcTBe YCTaHOBKH CaMOHaBeeHHA. 


2.56. MectonaxoxzeHve ACTOUHHKAa SHeEprHn 


Bo3MoxkHble MeTOAZb TeleynpaBleHHa yxe Oblwin mepe- 
ducseHbt (2.412.4, puc. 27). 

2.561. Haccuexoui memod. Ecau wenb co3qaeT nome u3- 
JYWIeHHA, KOTOPOe Ha HeOGXOJHMOM JIA OCYMecTBICHHA 
CaMOHaBeJeCHHA paccTOANMH OGNazaeT AOCTATOUHOH MOLI- 
HOCTbIO, TO YCTaHOBKa C@MOHABeAeCHHA COCTOHT AMIIb 43 
HanpaBeHHOrO TIPHeMHHKa, TO eCTb ycTpolcTBa, KoTOpoe 
pearnpyeT Ha Mone MH NO3BOAeT OMpeyeMuTd HallpaBAeHHne 
BeKTopa Noma (2.521) nau HanpaBaenHe uayyeHua (2.252). 
Cioqa 2Ke MO2KHO OTHECTH HaBefeHHe Ha HCTOUHHKH CcBeTA, 
HCTOUHHKH TeIMOBOFO H3J1yYeHHA WJIH WYMOB, a TaK2#Ke Ha 
pamqMonepegaTunku Bcex THMOB, Safaya pelllaeTca cOBCeM 
NpOcTO, CCH HCTOUHHK SHEPrHH Cy KUT CIeMHaIbHO WeAM 
HapeyeHHa. B sTom cayyae CBA3b C WeNbIO HH OGbEKTOM 
AAA ONpexeneHua UX KOOpAHHAaT (cM. puc, 27) MOKeT GbITb 
OCYULeCTBIeHa Han6ouiee speKTHBHO IlyTeM BLIGOpa COOTBET- 
CTByloMmeH “YaCTOTH, MOAYAAWHH, QHarpaMMbl H3/lyyeHHA Hi 
T. 4. (upumep. 3.6). ia camonapoyaumuxca 6oeBbIx cpeycTB 
TOPaxKeHWA 9TA BOSMOMKHOCTh OTMaAaeT, H HYMKHO HCKAaTb 
NYTH HCHOMb3OBaHHA SHEPrHH, H3yYaeMOH caMOH Weblo 
(poTHBHHKOM). IIpumepbl : ltyM BHHTOB KopaG6yel, TelIOBoe 


Texnuxa meaeynpasaenun 95 


H3JIYYeHHe IPOMBILIeHHbIX COOPyXKeHHH, paquonepezaTuHKH 
IIpOTHBHHKa H T. Z. 

2.562. Axmuenout memod. Ecav velb He co3qaeT noma, 
KOTOPOe MOXHO ObIO Obl HCNOMb3OBaTb, TO e€ MOXKHO 06- 
aydaTb C ylipaBssemoro o6bexta. TIpH stom onpexemenne 
KOOPAHHaT HEH WIA CaMOHABeJeHHA OCYIMeECTBIAeTCA m0 
NeseHry OTpaxeHHbIX AyyehH. Heo6xoguMbIM ycIOBHeM JA 
STOO ABAAETCH TO, YTO Web NO CBOHM CIOCOOHOCTAM OTpa- 
*KeHHA Ayyeh AOMKHA pe3skKO OTMMYATHCA OT OKPyXaloulelt 
cpegzpi, TIpumMenumble pH STOM BHAbI SHeprHu B NpHHWANe 
SABAAIOTCA TeEMH Ke, YTO MH pH TaccHBHom metoge. IIpu 
HCHOMb30BaHHH CTAaWHOHAapHbIx Nome (2.551) Takxe IpuH- 
HAMHaIbHO BO3MOXKHO aKTHBHOe CaMOHaBeyeHHe, IpHueM 
BMECTO OTpaxKeHHA syuel GyeT HMeETb MeCTO BO3MYleHHe 
NOAA, KOTOpoe NosfaeTch HSMepeHHio A aIeEKTpOCTaTH- 
4eCcKHX NoneH, HAaNpuMep, EMKOCTHBIMH MeTOZamH. IIpumepbl 
A@KTHBHBIX H3J1YYaIOWMX yCTpolcTB: GOpTOBble pafMouloKa- 
HWHOHHbIe CTAHWHH, HHPpakpacuble MpoKeKTOPH, YCTpolicTBa 
AA ONpexeneHHA KOOPAMHAT NOX BOZOK Cc NOMOMLbIO ybTpa- 
SBykKa. 

Ec HCTOURMKH SHEprHn Ain OO yYeHHA Wen HaxXo,ATCA 
He Ha OopTy yipaBasemoro OGbeKTa, a B KaKOM-TO ApyroM 
MecTe, TO FOBOPAT O NOMYAKTHBHOM MeTOZe. 

2.563. MToayaxmuenoli memoo. ,,[lepezaTank”’ npH McMouIb- 
3OBaHHH JaHHOrO MeTOa GyfeT OTHOCHTeIbHO CJIOMKHBIM, 
TPpOMO3AKHM MH THKebIM. Ecam xe NepeqaTUNK ycTaHaBJN- 
BaeTca Ha 6opTy, OH NOAYHHAeTCA Bcerza OOULUM AIA GOpTo- 
BbIX YCTPOHCTB OPpaHHUunBalolluM TpeGOBaHHAM OTHOCH- 
T@IbHO pa3MepoB, Beca, NOTpe6eHHA SHeprHH U T. YZ. B TO 
ae BPeMA TIPH yCTaHOBKe TlepeqaTanka B Apyrom MmecTe 
HeOOXOAZMMa GOJIbUIad SHEPruA A3BTyYeHUA, Tak Kak yAaleHHe 
MeCTa paCNOJIOKeHHA HCTOUHHKA 3HEPlHA AO eH NpaKkTu- 
ueCKH BCerga OoNblle, YeM PacCTOMHHe ZO Hee OT ypaBuiae- 
moro o6bexTa. BeeacTBHe 3TOTO Gosee BLICOK TAK KE OTHOCH- 
TeJIbHBIM YPOBeHb TIOMeX, Tak Kak CHa MOI B MecTe HaxXOX- 
eHHA We B TeyeHHe BpeMeHH HaBeyeHHA OCTaeTCA CpaBHH- 
TebHO HeG6OJbWOH, B TO BpeMA KaK MPH YHCTO aKTHBHOM 
MeTogze CHa NlOA pW cOmMxKeHHH C HeNbIO BOspacTaeT. 
K stomy Boo6ule Ao6aBmeTca elle HEOOXOZHMOCTb Ccompo- 
BOXKJaTb Uelb HaNpaBeHHbIM U3lyyaTenem (HalpHMep, 
PaqMOMOKaTOPOM MH MpOKeKTOPOM), YTO OCYHIECTBHMO TOJIbKO 
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HO Tex Nop, NoKa NpeAcTaBAAeTCA BO3MOXKHSIM MeMCHTOBATb 
Heb H3 MNYHKTA paclonomwKeHHaA UMCTOUHHKA M3J1yueHHa. 
V3 BbicKa3aHHblxX CooOpaxkeHHii CTaHOBHTCA NOHATHBIM, YTO 
NOMYaKTHBHbI MeTOX MOXKeT IPHMeCHATbCA TOJIbKO B OCO- 
6blx cayyaax), 

Oco6pi cuyyai NomyaKkTHBHOro MeTOqa MpexcTaplaerT 
coOoli IpHMeHeHHe yCTaHOBOK CaMOHaBeAeHHA AHeEBHOTO 
CBeTa, B KOTOPBIX HCTOUHHKOM 3HEPrH Wid eCTeCTBeHHOTO 
OCBelICHHA We ABIAeTCA comHUe. Ha mpakTuKe nogZo6HbIe 
YCTAHOBKH CaMOHaBefeHHA (KaK H WeleyKasaHua, HallpuMep 
TeEMCBH3HOHHbI€ yCTpolicTBa) OTHOCAT K YHCAY MaccHBHbIX, 

2.564. Koceennoui memod. Kpome paccMOTpeHHbixX HaMH 
MeTOJOB, BOSMOXKHBI elle HeKOTOpble oco6bie BapHaHTbt 
IIpHMeHeHHA, 

2.5641, Penefunre nepegatuuknu. Ecan,,uenp” 
ciewHaibHo o6opyfhyeTcA Aid MpHBOxa caMOHaBOAAIIAXcA 
OGOBEKTOB, TO 9TO OOOPyAOBaHve MOKeT COCTOATb H3 UCTOU- 
HHKa SHeprHH (NepegzaTunka), pacnowoxKeHHOorO Ha ,,Wen” 
HM H3sy4atollero TOKO Ha ,,onpoc’, CurHan Ha cpa6aTi- 
BaHHe MOET MOChIIATbCA HEMOCPeACTBEHHO C CAaMOrO OOBEKTA 
HAM 3 Apyroro Mecta. ipumepbi: JucTaHWHOHHO BKJOGaeMbIe 
CBeTOBbIe OPHeHTHphI HJM pawqHOMaAKhH. 

2.64.2. CneywHawbHO NOMemaeMble Mepe- 
AaTauku. Ecnu wyXHO HaBOJHTb Ha Web, koTOpaA 
caMa He H3J1y4daeT, H B TO Ke BPeMA ee NOHCK NO AKTHBHOMY 
MeTOAY HeBO3MO2%KeCH, TO MOKHO B HeKOTOPBIX cCJ1ydaax 
cHauala CHa6AHTb Uelb HCTOUHHKOM H3JlydeHHA, a 3aTeM 
N€MCHTHPOBaTb ero C NOMOLIbIO yCTaHOBKH CaMOHaBeJeHHA. 
TIpumeppr: aBapHiiupilt MopcKol nepezaTaHK, areHTypHbili 
nepezaTunk. 


2.57, OGnacTb IpHMeHeHuA 


Kom6nHayHu 43 mepedHcaeHHbIX BHZOB (2.55) H MeCTO- 
HaxoOmeHHH (2.56) HCTOUHHKOB 3HEPrHH aloT MHOXKeECTBO 
TeEOPeTHYCCKHX BO3MO2XKHOCTeH, KOTOPbIe, OHAKO, WaseKO He 
BC€ MOLT ObITb peaIH3OBaHbl, Y Ke yKa3bIBaJIOCb, YTO METOAI, 


1B nactoamee BpeMa noyakTHBHHA MeTOR WHupoKo MpuMe- 
HAeTCA, MPHueM B KayecTBe ,,MepeqaTuHKOB' HCNOAb3SYIOTCA CTAHUHH 
NepexpatTa uw cTpenb6nl ucTpe6uTeneh, HaseMHble CTAHUHH YrioBoro 
conpoBoxfenua wu Ap. — pum. ped. 
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OCHOBaHHbIe Ha NPHMeCHeCHHH CTaUMOHapHbIx Mowe (2.551), 
AO HACTOALMIero BpeMeHH He asH MpakTHyecKHX pesyMbTATOB. 
[IpHunHok STorO ABAAeTCA TO, 4TO abHOCTh 3aXxBaTa 
(2.52) TexHMYeCKH OCYUICCTBHMBIX YCTPOHCTB cocTaBAeT 
Gombe YacTbIO JIMMIb HECKOJIbKO MeTpoB. Takoro nopsyka 
BCJIHUHHbI WpakTHyecKH He [ipesCTaBIAIOT MHTepeca ANA 
UeeH CaMOHaBeJeHHA, HO BIOJIHe IIPHMCHHME! JIA ABTOMATH- 
wueCKHX B3pbIBaTemel uM T. mI. (2.62). 

YcTpolicTBa CAMOHABEACHHA, OCHOBAHHbIe Ha HCiOJIb30Ba- 
HHH Nowe usryyenna (2.552), uMeloT BeCbMa pa3JIHUHble 
o6macTH tpumenenua, [IpakTuyecku JocTHraembie JaJib- 
HOCTH 3a€xXBaTa MpOcTHpaloTcaA OT He€CKOMbKHX COT MeTPOB 
(akycTHyecKkHe) AO COTeH KHJIOMeTpOB (MaccHBHble pasHo- 
lleaeuratTophl). Berwunua yria 3axBaTa B Oo/billoh cTeneHH 
SaBHCHT OT CreyHpuKH NIPMMeHAeMbIX YCTPOHCTB; eCIH y 
BbICOKOYACTOTHEIX YCTPOHCTB OH MOXKET cocTaBATb 10°—30°, 
TO ONTHYeCKHe YCTPOMCTBA HMEIOT YFJIbl 3AXBaTa B HECKOJIBKO 
rpaaycos. 

HesaBucHMo OT 3THX pasH4uHii, O6yCIOBeHHEIX TeXHH- 
WeCKHMH MapaMeTpaMu OTACIbHEIX YCTPOHCTB, CyeCTBY1I0T 
OFpaHH4eHHA BO3SMOXKHOCTeHM NPHMeHeHHA BCWeACTBHe Xapak- 
Tepa pacnpocTpaHeHHa H3uIyYeHHA Toro WH HHOTO BHAa 
aHeprun. BanaHne cpeabl, B KOTOPOH NpowcxogHT paciipo- 
CTpaneHHe, BUINAHHe yCIOBHH ocBelleHHOCTH H Moroybl Ha 
BO3MO?KHOCTH IIPHMe€HeHHA YCTaHOBOK CaMOHaBeseHHA CXeMa- 
THYecKH OGo6meHO B Tabu. 8. 

V3 Ta6a. 8 BHAHO, YTO YCTaHOBKH, paOoTatollve Ha BbICO- 
KOH 4acTOTe, ABIAIOTCH CaMbIMH YHHBepCaJIbHbIMH. OTOT 
cbakT mpHobperaer eile Oombillee 3HaveHHe B CBA3H C TeM, 
4TO JOCTHraeMbie y 9THX YyCTaHOBOK AaJIbHOCTH HM YIVIbl 
3A4XBaTa ABJIAIOTCA, NOKAIyH, HAMGOMSUIHMM H3 BCeX H3BeCcT- 
HbIX MeTOZOB. HegocTaTKOM UX ABIAIOTCA OTHOCHTeEbHO 
BbICOKHe 3aTpaTbl, OCOOeCHHO B OTHOWCHHH AKTHBHBIX YCTaHO- 
BOK CaMOHaBejeHHaA. 

Y akycTuyeckux MpH6opos cyulecTBeHHOe 3HayeHHe HMeeT 
TOT HefOCTaTOK, 4TO 3BYK OONafqaeT MAOH CKOPOCTBIO 
PacnpocTpaHeHua, ocoGeHHO B aTMocdepe. Kpome Toro, 
CosqaBaemble yIpaBJIAeMbIM OOBeKTOM 3BYKOBbIe TOMCXH 
(HanpuMep, WyM 2BuraTeA uM WyMbI OOTeKaHuA) yCTpaHsAtoTcA 
C 60bIIHM TPyAOM, a YaCTO 3TOTO MH BOBCe HEb3A JOGUTECA 
(cM. 3.513,3). 


7 TeneynoaBnenne 
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Tabauya 8 
OBJIACTH NPAMEHEHHS YCTAHOBOK CAMOHABEEHHA 


Bo3MoxXHOCTH NPHMeHeHHA 
HaunG6onee pamuplfi gHana3s0nH = |-— 
B aTmMochepe 
9 one ” s g : 
Hepruin Of ° = a 
uacTore, anuna BoHE | 9 S | Pes ¢ EESs 
2) 3) e/ 8s) = [FLEE 
fo] i= ¢ i) i) & i) 
Buicokouac- 
TOTHOE 4H3- (30— 
nyuenue —30000) - 10 110 w—1 cm t+)+t)/+fi/+y-— + 
Vudpaxpac- 
Hoe u3qy4e- 
Hue (830—300)10!7 10—1 wx |(1)i+}/+/]— | — + 
Cret (300—750)10!2)1—0,4 wx ((M1)}/+J]—|— |— + 
3Byk 50—oxkou10 
1000 6—0,3 My |W | + _ 
Yastpassyx|l5—50+10® j10—3 c# + Jt]+f/—;,+] — 


Tpumetanue. T1— maccupyplfi MeTO: + AKTHBHBIA HH NaccHBHbIA MeTO,; 
— HenpHMenuM; { ) KpHMeHHM OrpaHHyeHHoO. 


Bo Bpema BTOpoi MHpoBOH BOHHbI pa3sBHBaHcbh ycTa- 
HOBKH BCeX yKa3aHHbIX KaTeropHii. OHH nogxpo6uo paccmotT- 
peHb! B 3.34 u 3.513. 


2.6. HCHOJIREHHE CHEWUHAJIBHbIX KOMAH] 


B npeabiqyuiux maparpadax HeOAHOKpaTHO Wma peub O 
BOSOYKACHHM OTJeIbHbIX TIpOWeCCOB, CBA3AHHBIX C Mepe- 
XOJOM OT OAHOTO COCTOAHHA ABH KEHHA K Apyromy, HanpHmep 
OT TeneynpaBNeHHaA K CamoHaBeyenuio (2.14, 2.54), or noneta 
C paOoTarolluM ABHraTeeM K JasbHeliliemy MoleTy C BbIKJIIO- 
YeHHBIM ABHratesem (2.311, 2.43) u T. 2. 

K 95roMy calyyalo OTHOCHTCA TaKxKe BOSG6yxXeHHe Mpo- 
HeECCOB, KOTOpbie JOJIKHbI BOSHHKHYTb TIpH JOCTHKeHHY 
TeeYIPaBAAeMbIM OGBEKTOM CBOeH ne (HIM TIpu Mpomaxe), 
B TlepBylo Ovepenb BOs6yxKAeHHe MpoueccoB BOCNAaMme- 
HE HHA B3PHIBYAaTOrO BeLLeCTBA Ha TeeYNPAaBMAeCMbIX WH 
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A@BTOHOMHO YIIpaBJINeMbIX H HeyMpaBdembIX HOCHTeNAX 
gapaga (1.22), 

Tlocnequaa 3afaya o6OycoBieHa Mpexge sBcero TeM 
(pakTOM, 4TO Jaxwke HanOovlee CopepilleHHble CHCTeMbI ynpaBue- 
HHA He NO3BOMAIOT NOAHATh TOWHOCTh NomayavuA Bblille 
H3BECTHBIX TPpaHH, OCOOeCHHO MPH HaBeeHHH Ha ObICTPo- 
aBuxKyilveca ToveqHble wemH (1.342.2), 

XOTA B AHHOM CJlydae pedb HJeT He O HEMOCpeACTBEHHBIX 
gayadax TejleylIpaBIeHHA, BCe Ke 34e€Cb KOPOTKO H3slaraeTca 
MOCTaHOBKa IIpOGJieMbi H BO3MOKHbIe NPHHUUNMAMbHbIe pellle- 
HHA. OTO WelaeTca B CHJY BbIMeHaSBaHHOH CBA3H, a TaKKe 
NOTOMY, TO TEXHHKA TaKOrO pofa ,,HCNOJIHEHHA cielMavib- 
HbIX KOMaH Ha paccTOAHHA”’ HMeeT MHOTO OOmwlero c TeXHH- 
KOH TelleympaBeHHa. 


2.61. Bub! HCNOJHEHHA CMelHadbHbIX KOMaHy 


Tlo aHasiorHH c paccMOTpeHHbIMH B pa3feie 2.1 BuzamH 
yIpaBeHHA MOXKHO NPHHUANHAIbHO pasmHyaTD : 

2.611. Henoanenue cneyuaronoix Komando 6e3 eo3delicmeun 
uséHe. 

2.611.1. To mpeapapuTeibHol H HeH3MeHHOH B MoceLyl0- 
uleM ycTaHoBKe (no ,,porpaMMe’’), HanpHmMep AMCTaHUHOH- 
Hb BPeMCHHOH B3PbIBaTeJb. 

2.611.2. B 3aBHcHMOCTH OT TapaMeTPOB ABHOKeHHA HJ 
OT BEIHUHH, ONpesesAeMEIX Ha GOPTy ABH KyuLeroca OObBeKTA, 
HaNpHMmep C MOMOULbIO CHETUHKOB MYTH (BbIKO“eHHe ABHTa- 
tein Day-2, cm. 3.522). 

2.612. Henoanenue cneyuanronoix menexomand. Ta ocy- 
WIECTBIICHHA MeTOJa MCHOMHEHHA CHeUHaJIbHbIX KOMaHA Ha 
paccTOAHHH Mpurogen onucanHpl B paszene 2.311 
MeTO] OTACAbHEIX KoMaHA. Jia yHKWHOHHpOBaHHA CHCTeM 
(cm. pue. 10,a 11,12) He uMeeT 3HaueHHA NpeAHasHadena JIM 
KOMaHfa JVJId TepeCTaHOBKH yMpaBIAIOWMMX OpraHoOB WI 
Aa Bos6yxKAeHHA Apyrux nmpoueccos. HMostomy MoryT npu- 
MCHATBCA HW BCe MpHBeAeHHEIe B 2.33 HHH Tepeqauw KOMAHA. 
Boo6ie ropops, AA Mepesqaun chellMasbHbIX KoMaHA OyzyT 
HCHOb30BaTb MPpHMepHO Te %xe ycTpolcTBa, 4TO H AA 
TeleylpaBJeHHA. 

IIpumepbi: TemesociiamMeneHve sapayqa maHHpyloulax 
6om6 B MOMeHT MpOseTa Ha WeMbIO; YKPbITHe AbIMOBOH 
7 
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3aBecoh HOCHTe/IA B3pbIBYaTOrO BelllecTBa B-4 c NOMOLIbIO 
KOMaHAbI NO paquoKanady (3,511.11, 3.514.1, 3.526.12). 
2.613. Aemomamuueckoe ucnoAneHue CheyuadAbHolx KOMAHO. 
KomanJia Ha Bo36yKReHHe 2KeMaeMoro Npowecca onpexemaeTca 
NOJO2KeHHEM ABH XKYUerocd OGbEKTA OTHOCHTeIbHO ,,WeNH”’. 
Sror ciyyah ABIAeTCA HaHGOOJlee BaxKHbIM BHJOM HCMOJIHe- 
HHA CMeWHaJbHbIX KOM@HZ, OCOOeHHO eCJIH HMeTb B BUY 
BOCIWIaMeHeHHe B3pbIBUaTOFO BellleCTBa Ha HOCHTeAAX 3apAaa. 
TIpu atom o6nuHo Tpe6yeTca chemwwanbHad annapatypa. 
Sta anmapatypa, He COBCeM TOUHO Ha3bIBaeMas ,,TeeBSPbI- 
BaTelem”’, H COOTBETCTBYIOUHE MeTOJb AOJKHbI OLITh pac- 
CMOTPeHbI HECKOJIbKO Nogpo6Hee B NOCeLyIOWMUX pasqeax, 


2.62. MerToxbl aBTOMATHYeCKOFO HCHOAHEHHA CiHelHaJbHbIx 
KOMaHA, 


2.621. Ocnoenwe nonomenua. Tipwuunn pa6oTbl annapa- 
TYPbl ABTOMATHYeCKOTO HCNOJIHEHHA CHeUHabHEIX KOM@HT 
Han6oulee HOXOAYHBO MOXKHO OGBACHHTb TTyTeM CpaBHeHHA 
¢ MpHOopamMH caMOHaBeyeHHA: B TO BpeMaA Kak oceqHHe 
HMEIOT CBoeli 3afayeli co3qaHhe KOMaHA ypaBueHua (c nocwe- 
Aytolle nepesaueli Ha yNpaBsAIoMe OpraHbl) B 3aBHCHMOCTH 
OT YIJIOBOFO MOMO%KeHHA OOBEKTA OTHOCHTEIBHO Wen (,,0T- 
KAOHeHHe Wen’, 2.52), NepBble AOJKHbI BLINaBATb KOMAHAY, 
Ipod onpenenenHoe paccTOHHHe Mey ABUXKy- 
UWHMCa O6beKTOM H Wembio. OTcloka TepMHH JUCTAH- 
HHOHHHH B3PHBBaATe Wb. 

Tak Kak B JaHHOM Cjlygae peub uzeT O mpH6slHKeHHH 
ABU Kywerocd OObeKTa K We, TO MPHMeHAIOT Tak»xKe Tep- 
MHH B3PbIBaTedb 1PHO6OAUxXeHHA. OOa TepMuHa 
B HEMCHKOM A3bIKe AO CHX TOP, HaCKOJIbKO 8TO H3BeCTHO 
aBTOpy, MpHMeHAIOTCA Oe3 cTpororo pa3rpaHHueHHA UX 
embicaa [1, 15, 25, 45.1, 46—49]1. 

Ho Tak kak B STOW CBA3H MOMKHO BLIZeNHTb JBa OTM4- 
HbIX pyr OT Apyra MpHuHna AelicTBHA (H ABe pasJIH4HBIE 
NOCTaHOBKH 3afa4H), TO aBTOP IipeflaraeT B WeAX yHHQH- 
Kal TePMHHOJOTHH CuleRyIOUlyld KlaccHpuKalHD : 

2.621.1. TucTaHuHOHHble B3pHBaTeau. KHuM 


1B anranicko# wu amepuxanckoh autepatype ynotpe6anaetca 
TOJbKO ORHH TepMHH: Proximity frse. 
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OTHOCATCA BSPbIBaTeIH, KOTOPble BOCIaMeHAIOT 3apaAy Mpu 
AOCTHKeHHM MpeyBapHTeIbHO 3aaHHoro paccTosHHa (Wu 
paccTOAHHA, OOYCOBNeHHOFO YYBCTBHTeEIbHOCTbIO CpadaTHI- 
BaHHA mpH6opa, cm. 2.631). 

2.621.2, B3ppBaTetH npuH6auxeunua. K uum 
OTHOCHTCAH B3PbIBATeIH, KOTOPble cpa6aTbIBaloT B MOMeHT 
NpOXOKMeHHA OGbeEKTAa Ha MHHUMAMbHOM paCCTOAHHH OT 
weu (41H HaoGopoT) (2.632)1. 

2.622. Dopmot axepeuu. na PyHKUHOHHpOBaHHA aBTOMa- 
THUCCKHX B3PbIBATeeH, KaK H Aid HPHOopoB camoHaBeseHHaA, 
HeOOXOAMMO Movie, CO3faBaeMoe HENOCpeACTBEHHO HJIH KOC- 
BeHHO leIbio. OAHaKO BMECTO ONpefeseHHA YIJIOBLIX MOJIO- 
*KeuHh wenu (Menewraluy) B NaHHOM Calyuae NpHMeHseTcaA 
oNpefesenve paccTOAHHH, IpH STOM B NpHHUMMe NpHrogxHEl 
Te Ke (POPMb! SHEPrHH, UTO H AAA Wee camoHaBeyeHHa. 
Tlepeuucienve ux G6yfeT U3/IHUIHHM, TaK KaK B OCHOBY 
MOXKeT ObITh MOIOKeHa CHCTeMaTHKAa, IIpHBeqeHHaA B pas- 
Heme 2.55. Cm. Takxxe Ta61. 7, rpadpr 16—19. 

OgHako 2A cpaOaTbIBaHHA aBTOMaTHYeCKHX B3pbIBaTe- 
JieH HpaKTH¥ecKH HCHONb30BaTb CTaTH¥eckve noma (2.551) 
MOXHO GOJlee MpocTbIMH cnoco6aMu, TakK KaK B aHHOM 
caydae peib HACT O 3HAUMTeIbHO MeCHbIIHX pacCTOAHHAX 4H, 
CAELOBATEbHO, O GOMbUINX ,,cHIaX TOA’, JEM Aid IpH6opoB 
CaMOHaBeseHHa. 

2.623. Mecmonoaoncenue ucmounuKa shepeuu. 3necb TakxKe 
CpaBeJIHBbl BbIBOAbI, CH@IaHHbIe B paszeme 2.56 AIA TIpH- 
GopoB caMOHaBeJeHHA ; CJIEMOBATeJIbHO, MOXKHO Pa3JIHyaTb 
BSpbipaTeH, paGoTaioulMe Mo. aKTHBHOMy H NacCHBHOMY 
MeTOaM. 


2.63. ABToMaTHHecKHe B3pbIBaTeju2 


2.631. Zucmanyuonnoe e3speeameau. Ecnm o6paTuTeca K 
PaccmoTpeuuio nosleH B pasgenax 2.55 u 2.622, To MOKHO 


1 QO6a yKa3aHHbIX Tuna BSpbiBaTenel B Halle smuUTepatype 
O6beqHHAIOTCA NOT Ha3BaHHeM ,,HeKONTAKTHbIe BSpbIBaTeIH. TepMHH 
»AHCTAlMOHHBIM B3pbIBaTeb B OTeYeCTBEHACH JIMTepaType OTHO- 
CHTCA K B3PHIBATeJIAM, Cpa6aTbIBalOIHM MO HCTeYenHH ONpexeeHHOTO 
BpemMeHHv, TO eCTb NPOHAA onpemeneHHylO AHCTAHUMIO Nocwe crapta 
CHapsaa. — [Tpum. ped. 

® Tepmun ,,BapblBatTenb’ mpamMensetca Han6ouee uacTo. Koneuno, 
MOryT BO36yxXaTbCA H Apyrve Mmpomecchl (CM. BBOAHEIe 3aMedaHHA 
K pasfeny 2.6). 
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3aMeETHTb, ITO FOCTHAKeHHIO ONpeseteHHOrO 3apaHee 3afaH- 
HOrO PpaCCTOAHHA MeXKAY ABHKYUIMMCA OObEKTOM H IlembIO 
COOTBETCTBYeT MOCTHKeHHE ONpeseeHHOH CHIBI MOA B 
TOUKE H3MepeHHa (,,IPHeMHHK”), Haxofamelicd Ha ABYUKy- 
WeMca OGbexTe, 

B kauecTBe NpHMepa MoXxXHO YHOMAHYTb O MacCHBHOM 
aKYCTHYECKOM JHCTAHIWHOHHOM B3ppiBaTene ,,Malize’’, KoTOpbIi 
cpaOaTbiBaeT pH AOCTHxKeHHH ONpemeneHHOrO AaBAeHHA 
3BYKOBBIX BOJIH Ha MHKpodoH (OH MpHMeHAJICA B pakeTe 
X-4, cm. 3,514.23 w 3.524.1), 

BmecTo HemocpeACTBeHHOTO H3MepeHHA MHTeHCHBHOCTH 
HOJIM MOKHO HCMOMb3OBaTb BJIHAHHe BOSMYWeCHHUA 
HOS, 

Tako# Metog mpumensetca, HanpuMep, y KOHeHCaTOpHBIX 
AMCTAHWHOHHDIX B3PbIBaTeleH : cpaOaTbIBaHHe B 3TOM Culyuae 
NPOHCXOAMT, CCH B AKTHBHOe 9eKTpOCTaTHYeCKoe Move 
NOMEHIaeTCA TeJ1O C BbICOKOM HPOBOAMMOCTHIO (HIM AH9IeKTpU- 
YeCKOH NOCTOMHHOM), ONarofqapA YeMy W3MeHAeTCA eMKOCTB 
Mex Ay ABYMA OOKaqKaMM KOHJeHCaTOpa (HaNpHMep, Mexy 
KOPNYCOM CHapaywa WM uITbIpem). Y 9THX H MHOTHX APyrux 
MpHOopos npes_BaputenbHoH ycTaHOBKH TOWHOrO pacctoa- 
HUA CpaOaTbIBaHve MpOHCXOAUNT NO NOCTHKCHHH MHHUMAJIbHO 
BOCIPHHHMAaeMOrO H3MeCHeEHHA eMKOCTH. 

MoxHO BMeCTO CHIBI NOM MCHOMb3OBaTb NOTeHMas 
novia. IIpumep: cpaOaTbiBanve BspbipaTema Ha 3apaHee 
YCTaHOBeHHOH OapomeTpHyeckol Bbicote! (cKalapHoe nove 
NMOTHOCTH, 2,551.2). 

Hakouell, 41a onpejenenua pacctoauua fo wen mp 
HaIMqWH noseH W3yyeHHA MOxeT ObITb UCMO/Ib30BaHO 
BpeMa mpoGera y4a MexAY ABH XKYILMMCA OObEKTOM H LWeJIbIO 
H O6patuo. B KavectBe npHMepa yHOMAHeEM 0 BO3MO2%KHOCTH 
TIPHMCHeHHA SJIEKTPHYeCKOrO H3MePHTeNA MaJIbIX BBICOT, 
paOoraiomlero Ha Npwntune numooOpasHok uacToTHOH Momy- 
aaunu [1] (3.514.21). 

2.632. Bsporeameau npuOsaunenua. CormacHo cka3aHHOMy 
B 2.621, nox 9TuM NOHMMaloTCa aBTOMaTHUecKHe BSpbIBaTeJIM, 
CpaOaTbIBaHve KOTOpbIX MPOMCXOAMT B MOMeHT, Kora ABH- 
KYWMACA OObEKT HAXOMHTCA Ha MHHHMAJIbHOM paccToAHHU 


1 Tlono6Hoe yctpolictBo, cTporo ropops, OTHOCHTCA K Apyromy 
THNY B3pbipateteh. — [Tpum. ped. 
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OT KelH. B3ppipaTemH Takoro THNa HrpaloT oco60 Ba KHY!O 
pOJlb NpH HCHOMb3OBaHHH TeeyNpaBJaemMoro H CaMOHaBosA- 
Weroch OpyKHA, Tak KaK Ha MpaAMoe MoNasanue, koTOpoe 
TpHBOAUT B AelcTBHe yapHble B3pbIBaTeIH, OCOGeHHO ecu 
peub HJeT 0 Nopaxkenun ObICTpO ABHKYWHXCA Lee (3eHHT- 
Hble pakeTbl, CHapafbl HcTpeOuTemeli), MOXKHO paCCUHTbI- 
BaTb JIMUIb B HEKOTOPHIX CHelMasIbHbIX Cy4yadX. KoneuHo, 
TaKHe ABTOMATHYeCKHe B3PbIBATeH MOTYT HCNOJIb3O0BaTbCA 
4 B HeYOpaBsAeMbIX CHApAax HAM APYrHX JleTaIOWHX Telax, 
B MHHaX HT, OH. 

Jina peliieHHa 3aauHu B HpHHUWNe MpHMeHHMbI Te Ke 
addeKTh, YTO H WIA MHCTAHWMOHHDIX B3pbiBaTeleH (2.631), 
eCIH CpaOaTbIBaHHe CielaTh 3ABHCHMbIM OT H3MCHECHHSA 
HCHOb3yeMoro Hapametpa. 


Ueno 
T') 


———m C=CONST 


O Tpaexmopus deumyuecoca oésexma 


Cuaa nona 


Omuocumensnan cropocms 
t 


Puc. 38. [lpwunun gelticTBHd B3pbipaTenA MpHO.1M KeHHA. 


2.632... Asmeneuouve CHB] NoaAd. Tak Kak B 
MOMCHT MHHMMaJIbHOrO paccTOaHHA (75, CM. puc. 38) HHTeH- 
CHBHOCTb HOA Weld B MecTe ABH xKyllerocs OGbeKTa JOCTH- 
TaeT MaKCHMyMAa, TO 9TOT MOMeHT MOXeT GbITb HCNOMb30BaH 
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Aaa Cpa6aTbipanua B3pHBaTeia. Hpuunua, B CHly KOTOpor 
STOT METOA HPAKTHYeCKH NPHMeHACTCA PEAKO, COCTOHT B Tom, 
4TO MPOCTpaHCTBeHHad MuarpaMMa UyBCTBHTGIbHOCTH (Ha- 
puMep, AuarpaMMa HalpaBeHHOCTH aHTeHHOrO ycTpolicTBa 
pagMonepeyaiuelt Hu pagvonpHeMHO yacTH) He ABMAeTCA 
HOCTATOUHO PaBHOMepHOH, UTOObI yBepeHHo u36exKaTb 0O6- 
YCHOBICHHOTO 3THM OGCTOATeEIBCTBOM JOMKHOTO MAKCH- 
MyMa. 

2632.2. H3smeHeHue BpeMe€HH Hpodera. 
Tak Kak Bpema npoGera yua MexAy ABHIKYWMMCA OObeKTOM 
H UeMbIO H OOPaTHO NponopuHOHaNbHO pacCTOAHHIO 7, TO 
MOXKHO MOMCHT HpOXoxKAeHuA efO MHHHMAJIbHOrO 3HaYeHHA 
HCHOMb30BaTb JIA CPadaTHIBAHHA BSPbIBaTeeH. ItoT HaHGo- 
Jlee 4YaCTO IIPHMCHAeMbIM MeTOA IPH HCNMOMb30BaHHH adppekTa 
Hlonniepa MO3BOAeT CKOHCTpyHpoBaTb mpoctyio annapa- 
Typy : yactota Jlonnsepa nponopuvoHasbHa CKOpocTH COW1H- 
2%KeHHA MCKLy OObCKTOM H WEbIO V H NPOXOAUT MpH 7 = 7, 
yepe3 CBoe HyJlepoe 3Ha¥eHHe, IpHYeM yMeHDbIlleHHe H T0- 


dv 
Caley toulee ysenuuenne( | npoucxonut HOCTaTOUHO HHTeH- 


CHBHO. TIpHmMep: akTHBHBI BBICOKOUACTOTHBIM BSpbIBAaTeJIb 
npHOamxeuna ,,Kakany” uw ap. (cm. Ta6a. 13 uw 3.514.21). 


2.632.3. TuarpaMMa u3ayueHua. Cpa6arniBa- 
HHe B3pPHIBaTeIA B MOMCHT MposeTa OObeKTa MHMO IIe 
MOKeT ObITh NOCTHTHYTO OAarowapA Tomy, YTO AMarpamMa 
HpHeMHOro yCTpokcTBa (a HpH AKTHBHOM MeToOJe H AHarpaMMa 
Hepeflaiouero ycTpolictBa) HanpaBleHa NepleHAHKYJAPHO K 
HalpaBJeHHio JBH Kenna (QucKoOOpa3Hag Avarpamma). B xa- 
yYeCTBe IPHMepa MOXKHO yKa3aTb Ha AKTHBHEI BbICOKOYACTOT- 
HEI RMCTAHWMOHHBIM B3pbIBaTeIb ,, (puxTap”’ (3.35, 3,514.21), 
re ocylwecTBeHa KomMOuHauNA adpexta Jonnepa u WHCKO- 
oOpasHok juarpampl [49]. 


Tak Kak ycCTpoficTBa Takoro poga cpaOaTbIBalioT OT 
BeIMUHH, XaPpaKTepH3yIOWHX ABHIKeHHe OOBEKTA OTHOCH- 
TeJIbHO WeH, OHH MOryYT INPHMeHATBCA TakxKe WA BOs6y K- 
HeHHA Heo6xofumMbIx HpoueccoB HW B Caly4ae, Korga OObBeKT 
HeNOABYKeH, a Web nogBHxKHa. HIpumep: ,,Tuddbsaurep- 
dane” — yctTpoiicrBo Aid MpWBeyeHua B AelicTBHe OFHe- 
(35143), OpyXHA Ha seme MpH nNoweTax uemn [49] 
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2.7. OCOBbIE NPOBJIEMbI 


B 9TOM pa3iele MEI YBHAHM, CKOJIb MHOrOUMC/JeHHEI 
HpOOseMbl, KOTOpble OJKHbI ObITb pellleHbl NPH NpoeKTH- 
pOBaHHH H pa3pa6oTKe NpHOopoB HM yCTaHOBOK TesleynpaBsle- 
HHA. CooOpaxkeHua, MpHBeJeHHbIe B STOH riaBe, NpesCcTaB- 
ANOT CO6OH JHIUb HEKOTOpble peKOMeHalHH, KOTOPbIe TaHbl 
B KaveCTBe JONOIHeEHHH K IPHHOMMHabHbIM NOOKeHUAM, 
H3JIOXKCHHBIM B HpeabIyUIHX pasyzelax, HO KOTOpHe 20 
H3BeCTHOH CTeHeHH HMeIOT OOHIee 3HavYeHHe AIA MHOTHX 
rlaB. 


2.71. Buéop Tuna nepexzaun 


Coo6paxXeHHa OTHOCHTebHO O6aCTH MpHMeHeHHA, KOTO- 
pble yoKe ObiIH BbICKa3aHbl B CBA3H C pacCMOTpeHHeM HpH- 
GopoB camoHaBesenua (2.57, Taba. 8), B MPHHUMNe OTHOCATCA 
TakxKe HW K Nepesaye CHrHaJOB TeleyHpaBleHuA H Apyrou 
HHpopMauuu (HampuMep, Ad Mepesaiw KOOpAHHAT eH m0 
MeTOAY wWesleyKa3aHua, cormacHo 2.412.3, puc. 27,6 u 32). 
B 60JIbUIMHCTBe CLYYaeB ONPEACAAIOWLUM (PAKTOPOM ABIACTCH 
TpeOyemaa JabHOCcTb jelicTBHa. 

Ec MbI OCT€HOBHMCA Ha BaKHeliliel JMHHH CBA3H — 
paguonMnnH (2.331.11), To mepBbIM BOMpocoM ABHTCH BBI- 
Gop yacTroThr nepegauu. B stow cBa3H MOXHO JaTb MpH- 
MepHO CJleAyIoulHe peKOMeHallHH : 

a) Ecau Meany NepeyqaTaHkoM H NPHeEMHHKOM CyuecTByeT 
,OUTHYeCKasd BHAMMOCTD” (HpeqmomaraeTca, 4YTO MexKTY 
HHMH He CYHIECTBYeT MPOBOAAUINX VW MVeKTpHyecKHX 
HpeHATCTBUA), TO CileqyeT MpegnOunTaTh OG6sacTb YacTOT 
mexay 30 u 30000 mzey (yabTpakopoTkue, eluMeTpoBble 
HW CAaHTHMeTPOBBIe BOJIHBI). 

Uem MeHbllle JJIHHa BOJIHEI, TEM MeHblile ra6apHTbl aHTeH- 
JOH CHCTeMbI, TeM JIerue focTHraeTca PopMupoBaHHe Hy4ka 
MarpamMbl u3v1lyyenua (cp. 2.73). OnHako culeqyeT 3aMeTHTb, 
4TO B HpaKkTHKe MMMYJbCHOH TEXHHKH NPHMeHAIOTCA TOJIbKO 
BOJHEI NeWHMeTpoBOoro HM CaHTHMeTpOoBoro AMama30HosB. Jia 
HepeqayH wudopMalwi nO JIMHHH CBA3H MexY 3eMHOH 
NOBePXHOCTbIO H Me2KIaHeTHbIM HPCCTPaHCTBOM BO BHHMa- 
He IPHHHMaloTCH NPCHMYWIECTBEHHO OOACTH YaCTOT MexKAY 
300 u 10000 meey (A = oT 1 m no 3 cm) (26.1). 
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6) Aa cBa3H BOH3H 3eMHOH MOBepXHOCTH MIpH oTCyT- 
CTBHH ,,ONTHYeCKOH BHAHMOCTH” TIpH HeGOVIbINON 1aJ1bHOCTH 
(HECKOJIbKO KHJIOMETPOB) MOryT HCHOb30BaTbCA Tak2%Ke H 
YIbTpakopoTKue BowHbl. (IIpymep: FKL-8, cm, 3.511.11— 
3,526.12.) Tlomumo storo, MOryT HpHMeHATBCA cpeAHHe 
BOJIHBI WH, Id GOJIbUIMX JaIbHOCTeH, KOPOTKHE BOJIHBI 
ot 300 Key fo 30 meey (3.6). 

B) J) IHHHBIe BOJHBI (qHana30H 100 Key) IpHMeHsAIOTCA 
TONbKO B OCOObIX CyYadx, HaNpHmMep: MacCHBHBIM BbIXO] 
Ha Ueulb, HpeAcTaBstomyio coG6oH AVIMHHOBOAHORDIN nepe- 
WaTUHK ; HABHTalluoHHad runepOonuueckan cucTema JiekKa ; 
cuctema NY (3.511.15—3.526.23). [Tlepegaya Ha 3ByKOBBIX 
HW YJibTpa3BYKOBbIX BOJIHAX paCcnpocTpaHeHa TOJbKO B 
cuctemax, paOoTaiomux nog Bogol [14, 103], ecnu He cuH- 
TaTb NaCCHBHBIX ABTOMaTHYeCKHX B3pbiBaTeseH (2.63, 3.514.23 
wu 3,513.3). 

C ogHo CTOpOHEI, Nepeqaya No NpoBOAHOH JMHHH CBA3H 
(2.332) B NpoTHBONHOMO%*KHOCTh pagHo MH APyrHM JIHHHAM 
CBA3H, OCHOB@HHBIM Ha H3JIYYeHHH, MMeeT 3HaYHTebHOe 
HpeCHMYWIeCTBO B OTHOMECHHH NOMeXo3allMWeHHOCTH (cp. 2.72). 
C apyro CTOpOHbl, MaH€BpeHHOCTbh ynpaBssemoro OObeKtTa 
43-34 TIpOBOAHOrO HM KaGeIbHOrO CoeAMHEHHA, ECTECTBEHHO, 
HeECKOJIbKO orpaHnuena. IIpoposuad AMHHA CBA3U AIA JeTa- 
TeJIbHBIX OOBEKTOB! BCe 2Ke YCHeWIHO MPHMeHAaCh pH 
ANHHe ABYXMpPOBOAHOH MH No 30 Km (3.511.2, 3.523.1 u 2, 
3.524. 1), 


2.72. Tlomexo3allyHieHHOCTb 


Upessptuaiho BaxKHbIM BOTpOcoM JJIA WpakTHyecKoro 
IIPHMeHeCHHA TeeyMpaBAeMbIX OOBeEKTOB ABIAeTCH OovIb- 
Wiad BOCIPHHMYHBOCTh pagvOHHu CBA3H K HOMeXaM. 

Korga 6ygeT cTapToBaTb NepBblii MexKnaHeTHbI Kopa6wb 
ya JIyHy, Torga HocpesCTBOM Me2xKAYHapOAHOrO cormalleHua 
MOXKHO Oyget ROGUTHCA Toro, ITOOb! B AWana3sOHe ACTOT, 
HCHOJb3YeMBIX AJ YUPaBIeHHA H HAaBHTalwH KopaOua, He 
6bI0 Nomex. Tlo-uHomy OyseT OG6CTOATb elo B cwly4ae 
HpWMeHeHHA TeseyNpaBAeMoro OPyKHA, B OTHOWCHHH KOTO- 


3 1 laa o6bexToB ¢ fo3ByKoBoli cKopocrbio Moneta. — ITpum. 
ped. 
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poro HeoOXOZHMO HMeTb B BHA, UTO NPOTHBHHK NonbITaeTca 
noMelllaTb Nepefaue CHrHaJOB TeeynpaBleHua. Takue mpo- 
U3BOAHbIe NOMCXH MOTYT ObITb ABYX POJOB : C OMHOM CTOPOHH, 
MOXKHO MeillaTb Tepefaye KOMaHA BOOGUIe HJM TOMbKO MeuIaTb 
HpaBHJIbHOMY HX BBINOJIHeHHIO, C APyroH CTOPOHbl, MO2KHO 
BMCLUHBaTBCA B ypaBleHHe OGBEKTOM H NOaBaTb HubIe 
KOMAHJbI, JEM Te, KOTOpble BbIaIOTCA B HYHKTe YHpaBeHHA. 

SbpekTHBHLIM CpeACTBOM LWIA MpexOTBpaleHHA BJIMAHUA 
TaKHX NOMCX ABIACTCA IPHMeHeHHe NPOBOAHOH JIMHHM CBASH 
(cp. 2.71, 3.523), omHakO STOT MeTOA HpHeMJeM TOJIbKO B 
oco6bnIx caysaax. Nocnegzyiome kpaTkve 3aMe4YaHHA OTHO- 
CATCH K paXHOJHHHAM CBA3H. OHH AeHCTBUTeIbHbI KaK Wa 
Hepegaun coOCTBeHHO KOMaHA TesleympaBleHHA, TaK H AIA 
o6paTHOH NepesayM no MeToAy WeneykasaHHa. 

TIpexge cero HeOGXOAMMO 3aTPyYAHHTb MPOTHBHUKY 
o6HapyKeHHve Takol nepegauv. a aToro HMeIOTCA CulesyIO- 
me nyTH: 

a) COKpalleHHe BpemeHH MepesauH Oo MHHHMyMa ; 

6) yMenbuleHHe fO MONYCTHMOrO MHHHMyMa UIMpHHbl 
KOHyca H3JlyueHHa (NocpeACTBOM HallpaBJIeHHbIX CAeNALIMX 
aHTeHH Ha CTOpOoHe MepesaTunka) ; 

B) YMCHbIIeHHe MOUIHOCTH MepegaTunka (9TO NoOsOwKeHHe 
IpOTHBOpeYHT TpeGoBaHHio co3qaHHa OobWOH HanNpAxKeH- 
HOCTH HOA yY HpHeMHHKa) ; 

r) MpHMeHeHHe MaCKHpyiowleH MOZYIALHH ; 

A) wacTtad cMena paGouel 4uacToTbl WT. J. 

JIN yMeHbUIeHHaA 3dibeKTHBHOCTH HMOMeX, CO3jaBaembIx 
TIPOTHBHHKOM, MPHHHMAaIOTCH ClexyioulMe Mepbl : 

a) Hanpapnenubiit npHem Ha TesleympaBsaemMom OObeKTE. 
B 60ubuINHCTBe CJIy"yaeB HEOGXOZHMO CUHTATbCA C TeM, UTO 
HOMe€XH HCXOAAT OT CAMO WeAH, Ha KOTOPYiO OCyLecTBIAeTCA 
HabejleHHe (WIM H3 ee Glu mKahwIMx OKpecTHocTeli), Tak Kak 
HanpaBsleHHe OObEKT — NYHKT yupaBseHuA BO BpeMsA ABH- 
X%KCHHA H3MeHHeTCH, TO STO Goble YaCTDIO H ONpeseAaeT 
TpeOoBaHua K AMarpaMMe HanpaBJeHHOCTH MpHeMHOHM aHTeH- 
HH. J[MarpaMMa HanpaBJIeHHOCTH NOJIKHA HMeTb BO3MO2KHO 
MeHbUIHH Ipvem ,,clepeqv” WH He OCTpO HaNpaBJeHHbI NpHem 
C3a1H” (OTHOCHTeIbHO HalpaBeHHA ABH KeHHA). 

6) Bxogupie KacKkagbl HPHeMHHKa paCCUHTbIBaloTCH Ha 
OTHOCHTeIbHO Goublyio amnautyaty curuaa. IIpu stom 
Pa6oTa NpHemMHHKa He HapylllaeTca MocpescTBom Mpoctoro 
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,,3allMpaHuA”’ pH AeHCTBUM, HanpuMep, nepesaTuvKa Nomex 
c Kauaiomelicd HaCTpoHKOH HIM NoNOcoBorOo MepexaTunka 
TloMex. 

B) TloppiuaroT H36upaTeAbHOCTh cpeycTB cesekyuu. [lo 
Mepe BO3MO}KHOCTH CeICKUHIO HafO HPOW3BOAUTb HECKOJIbKO 
pas (BbICOKOUaCTOTHY1O, HH3KOWACTOTHYIO H Ha WpOoMexy- 
TOYWHOR wacToTe). 

r) Ho6usarotca xopoulero CoBnaweHHA YaCTOT 3aaTYHKOB 
IIpH MMMYJIbCHOM MpvemMe, UTOOKI BbINaqaHHe OTAeJbHbIX 
NPHHATEIX HMUYJIbCOB He Hapyllaslo paOoTy CHCTeMbI. 

i) TIipameneuue ycTpodcts, aiolMX BOSMOXHOCTb OTJH- 
UHTb MO/eSHBIA CHTHa/l OT CHTHaJla MOMeXH (HampHMep, no 
HalipaBJleHHIo WafeHua sy4a). 

B repBoe BpeMa Mocwe crapTa Nomex MpakTHYeCKH HET, 
Tak KaK, BO-TepBBIX, NOle3Had HAMpAKEHHOCTH NOMA BeINKa, 
BO-BTOPHIX, MPOTHBHUK emje He yCHe OGHapyKHTb aTaky. 
JI Mlb 10 Mepe IpHOIHKeHHA TeleynpaBasemoro oObeKTa K 
WeH MOXKHO OKHAaTb HX NomBMeHve. BOSHUKHOBeHHe 3azaH- 
HOrO IIpeBbIeHHA YPOBHA NOMCXH Ha YpOBHeM CHTHawa 
MOXKHO HCMOIb3OBaTb JIA BOSOYKJCHHA ONPeeeCHHBIX 
MpoweccoB, TaKHX, Kak NepeKO4eHHe C TeeynpaBMeHHA Ha 
aBTOHOMHOe ynpaBseHnHe (HaIIpHMep, aJibHelillee ABH KeHHE 
OCYWIeCTBJIAeTCA HO IpaMoH JIMHHH), Nepexoy, Ha aBTOMATH- 
yecKoe CaMOoHaBefeHHe C HCNOMb30BaHHeM gpyroro Bua 
SHeEprHH HIM Ha aBTOMaTHYecKoe HaBeseHHe Ha NepesaTuHK 
nomex (cp. 2.75). 


2.73. AHTeHHbI 


Hexotopble MpHHUMMHabHble 3ameyaHHA O dakTopax, 
BIHAIOUIMX Ha KOHCTPYKWHIO AaHTeHH, yoKe OBWIH CAeaHbI 
B Hpesbiylymux pasgenax. Ha TereynpaBasdemblx oObeKTAaX, 
oco6eHHO Ha TeleyNpaBsIAeMEIX JICETATeIBHBIX OGBEKTAX, 
HMECIOWUX HEGOOJIbUIHe PasMepbI, BOSMOXKHOCTH AIA YCTAHOBKH 
aHTeHHbl CHJIBHO orpaHHyenbl Kpome Toro, H3MeHeHHe 
aSPOAMHAMHYeCKHX CBOHCTB 3-38 HapyXKHOH yCTaHOBKH 
aHTeHH OObINHO HegonycTHMo. UacTo oKasbipaeTCa HeO6xo- 
AMMBIM Pa3MeCTHTb aHTeHHY TaKHM OOpa30M, 4TOOBI Ona 
BXOAHJa B KOHCTPyKHHi0 O6beKTA KaK OHH H3 €€ BJIEMCHTOB. 
Bce sTo roBopuT 3a NIpHMeHeHHe AHTeHH HeGOJIbIIMX pa3Me- 
PpOB, a C/leHOBaTeIbHO, H OUCHb KOPOTKHX BOJH (2.71). Bax- 
HeHINMMH (bopMaMH aHTeHH sBasioTca [26.5, 49,71, 110]: 
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a) OTPpaxKaTeIbHad YCTaHOBKa C WHNOAbHOM YIM BOJIHO- 
BOAHOH aHTeHHOH CHCTeMOH; 
6) AH3INeKTPHYeCKHA W3yaTeNb ; 


o fA 
B) KOpoTKHe CTepxKHH B YeTBEPTbBOHOBOH 3 MH QH- 


NOJbHOH AHTeCHHBIX CHCTeEMAX HJIH B AHTeEHHOH CHCTeme ,,Wru’’; 

r) wWlenepolH H31yuaTevb ; 

At) WOCKOCTHOH H3y4aTeb. 

YAbTpakOpOTKOBOJIHOBbIe AH TCHHBI, IPHMeHABLUIHeCca panee 
Ha JeTaTeIbHBIX OObeKTAX, ObIIH JOBObHO MpHMHTHBHBI 
(3.523). 

Cepbe3HoH mpoOsemoli ABAaeTCH BOSHAKHOBeHHe HoMeX 
HM SKpaHHpyloulero felicTBHA Ta3s0BoH CTpyH pH padoTe 
peaKTHBHOTO ABHraTeld. SOTO aBeHHe Cco3qaBalo Halps- 
%KeHHe NOMCXH, KOTOPOe BO3eCHCTBOBaIO Ha BXO TWpHem- 
HHKa H, KpoMe Toro, oGyCOBIMBaIO NormomeHHe SHEprHH 
Mu HCKaxKeHve yHarpaMMbl HalpaBseHHocTH [26.5, 71,97]. 
Tlo sTHM BOMpocaM G6bIIM NpOBeeHbI TWaATeIbRbIe HCCe0- 
BaHHA pa3JIHUHbIMH HHCTHTyTamMH. Tlogpo6uble pesy/IpTaTbl 
STHX HCCNeAOBaAHHH aBTOPy, K COKaJIeHHIO, He H3BeCTHBI. 
Bollo ycTaHOBmeHO, UTO GarosapA ChewHaNbHOH OOMHWOBKe 
peaKTHBHOrTo coma HW fOOaBJIEHHA IpHMeceli K Troprouemy 
y ABuratena BanbTepa HpOHCXOAHT MHHHM@/JIbHad MOHH3A- 
WHA TasoBoH CTpyH. 

SHaYHTebHOe 3ATPYAHEHHE COCTOHT Tak2Ke B ONaCHOCTH 
QeKTpHuecKkoro Hpo6od MpH BXOKMeCHHH sMeTATeIbHOTO 
o6bekKTa B O6NaCTb HH3KOrO aTMocdepHoro aBJeHHs ; 
OcOGeHHO 3TO OTHOCHTCA K BbICOTHBIM pakeTaM H MexKIVIa- 
HeTHBIM KopaOnam. Jina us6exaHHA upoOod NpH BbICOKHX 
Hapa KeHHAX B AHTCHHE COXPAaHAeCTCA NOCTOMHHOe AaBseHHe 
B TepMeTHYHOH YaCTH BbICOKOYACTOTHOM CHCTeMbI, KaK 3TO 
Tpe6yeTca MIA BbICOTHBIX SCKTPHYeCKHX MpHG6opos (2.74). 


2.74. Kouctpyupopanue 


IIpaktwueckoe co3qaHve ycCTaHOBOK TejleynpaBJleHua 
IIpeAbABIACT MHOFOYHMCJIEHHbIe CHelHaJbHble TpeOoBaHHA K 
TCXHHKe BLINOJIHCHHA UpHOOpoB H yCTaHOBOK (npeHMylle- 
CTBeHHO pacCMaTpHBaioTcA NpHOopbl H yCTaHOBKH, NpHMeHA- 
eMble JIM JI€TAIOUIMX OGbEKTOB), H3 KOTOPbIX HeKOTOpbIe 
3fecb npHBeseHEI. 
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Bee 6e3 HCKIOUCHHA YACTH YCTAHOBKH B NepByio ouepesb 
HOUKHbI YAOBMeTBOPATb OG6ULUM Tpe6oBaHHAM, KOTOpble 
TIPeAbABIAIOTCA K ASPOHABHTalMOHHBIM GopTOBbiIM npHGo- 
pam. JlomxKHBI ObITb OGecneyeHE! : 

ycTOHuMBad pa6oTa ycTaHOBOK B Avana3o0He TemnepaTyp 
oT —60 no +60 °C (B npoTHBHoM culyyae HeoOxosuMOo OGecrie- 
4HTb OGorpeB UpHG6opa HIM TOM uacTH OGbeMa, rye pacnoso- 
*KeH UpH6op); 

BbICOTHOCTbh, COOTBETCTBYIOINAA 3aqaHHOH OOacTH mpu- 
MeHeHHA (B HEKOTOPBIX CAy¥atx KOplyc JelaeTca repMeTuy- 
HbIM H B HEM CO3faeTCaA H3OEITOUHOe WaBseHHe) ; 

BHOPOYCTOH4HBOCTL (HOPMaJIbHoe 3HaveHHe aMIMVIHTYAbI 
yckopeHua pW BuOpalluax paBHO NpuHMepHo +5 g); ycToli- 
4YHBOCTh K YCKOPeHHAM (HOPMA@JIbHad BeJIMYHHa ycKopeHult 
papa mpumMepHo 8—12g, Aaa BbICTpeHBaeMBIX 2Ke NIpPH- 
SoposB — 6ouee 100 g); 

H€34BHCHMOCTb paOOTHI YCTaHOBKH OT paGouero Hanpsa- 
*KeHHA B Hpeseax mpuMepHo + 15%, ecuu peryaHpoBaHve 
Halpsaxenua SOopToBo ceTH OOBeKTa OTCYTCTBYET ; 

CaMble MHHUMAJIbHble OObeM, BeC, MOTPeOeHHe SHEPrHH ; 


HOHaA ABTOMATH3aluA JeHCTBHA npHOopoB Ha GopTy 
TevleynpaBaemoro OObeKTa HocsIe ero cTapTa (Ha COpacbl- 
Bae€MOM OGbeKTe yxKe BO BPeMA MoieTa) ; 

MaKCHMA@JIbHad HAAe*KHOCTb B paGoTe. 


Uto6bl rapaHTHpOBaTb YAOBJeTBOPeHHe BbIMeyKa3aHHbIX 
TpeOoBaHHii, HeOOXOANMO OGeCHeYuTh THaTebHOe HCMbITA- 
HHe OOpTOBbIX NpHOopoB 4 yCTaHOBOK Nepex cTapToM, MmpH- 
4ueM IPH HCHbITAHHAX JOJKHbI OBITS CO3LaHbI YCAOBUA, HaH- 
Goee NPHONH2KAaIOUHeCA K TEM, B KOTOPbIX pa6oTaeT amna- 
paTypa Ha 6opTy o6sekTa. 


IIpH paspa6oTKe KOHCTpyKUMH MpuG6opoB Tpebyetca 
oco60e BHHMaHHe yjJIe@IHTb COXpaHeHHIO NOCTOAHCTBa 4a- 
CTOTH MPH coGsOxeHHH BbIllenepeyYHCeHHbIX ycoBHl. C 
STOK WeulbIO HeOOXOXHMO OGeCHeYHTb: CTAaGHJIbHOCTbh KOH- 
CTPYKUHH SeMeHTOB, ONPeesAIOMIHX “YACTOTY, YupaBJeHHe 
NlocpeACTBOM KpHCcTawia (cO%KHO B OTHOWeCHHH CMeHBI 
YaCTOT), IpelBapHTeMbHOe BKMIOUeHHe Hakasla aMN, TOUHYIO 
aBTOMATH¥ecKyi0 NOACTpohky, TeMiepaTypHy!lO KOMMeHCa- 
WHIO, CTAOW/IBHOCTh paOovero HallpaxKeHHA H T. A. (cM. 
(97], 3.511.12, 3,512.1). 
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2.75. Tlepexox oT oAHOrO Bua yupaBaeHHA K Apyromy pu 
KOMOMHHPOBaHHOM MeToxe 


O6 sTOH BO3MO2%KHOCTH Y2Ke YIOMHHAIOCh HeCKOBKO 
pas. YnpaBmenve OGbeKTOM BO BpeMA ero ABH KEHNA K Les 
TIPOM3BOAMTCA pa3IHUHBIMA MeTofamu (2.14, 2.54, 2.72). 
Aaa mepexofa oT OfHOrO BHJa ylipaBleHux K fpyromMy 
HMMEIOTCA cueLyIouHe cnoco6nl. 

a) Moment nepexofa MokeT ObITb 3apaHee ycTaHOBJeH 
(BpeMeHHad TIporpaMMa, C4eTUHK NYTH, BLICOTHBIN NepeKs10- 
yqaTeib H T. .), Mepexo MoxkeT ObITh OCYMecTBIeH Nocped- 
CTBOM Nepezauv chelvabHOoH TenekoMaHyAb (2.6). 

6) Ilepexog MoxkeT NponsouTH pA AocTHKeHHU onpese- 
JI@HHOTO COCTOAHHA, KOTOpOe ,,3apaHee pekycMoTpeHo”’ 
Ha OopTy yupaBasemoro oO6bekTa, HanpHMep mpomeT Map- 
KepHoro nepefaTunka (3.6), 3axBaT Wen HH Npoxom*KjeHne 
ompeyeneHHoro yruia YCTaHOBKH lpH6opom CaMoHaBeseHHA 
(2.54), BOSHHKHOBeHHe NoMex pM TeeynpaBaenuu (2.72). 

B) B o60Hx cayuaax HeoGxOoAMMO S3apaHee pelIHTh, 
HY2KHO JIM BOSBpalllaTb MpHOophl B HCXoAHOe TomomKeHHe 
NoCwe HCYe3SHOBEHHA (pakTopa, BBISBaBLUeTO HX MNepeKJIIO- 
WeHHe, HH Ke COXPaHATb HOBOe NowoKenve (NpHMeHUB 
peste c bukcaTopom). 

IIpa oTcyTcTBHH CHrHaJIOB TemeynpaBseHHA MOKHO mpe- 
AYCMOTPeTh JIA HAaSCMHbIX H MOPCKHX OObeKTOB aBTOMATH- 
yeckylo TOCbIIKY KOMaHApI ,,Cron” (3.511.11). Taa poszyu- 
HbIX 2K OOBEKTOB HEOOXOAHMO MpeycmMoTpeTb onpesenen- 
Hb pexKHM ToseTa (HanpHMep, TIPAMOJHHeEHHbIM NoOTeT 
WH COXpaHeHHe mocwequHel KOMaHJBI). 

Metoy 3aNpeleHva HCMOJIHeEHHA KOMaHAbI JO NoWyyeHHA 
oOpaTHoro MOATBepxKMeHHA HWIH Jo BbIpPasoTKH Apyrok 
KOMaHApl (3.526,.21), IpHMeHAeMBIM B CHCTeMe TesIeympaBeHHA 
»llepaurena”’, JIA yupaBaeHHA BOSAYWHEIMU OObDeKTaMH 
He IIPHMeHEM. 


2.76. Bar6op wean 


Oco6yto mpo6memy B HEKOTOPHIX CJTydaAxX MpexcTaBsAerT 
TpeOoBanwe HaBeJeHHA Ha BIMOMHE ONPeACCHHYIO Leb pu 
HaWYHH HeCKONbKHX ToOsOOnHIxX eH ueneH. Ilpu meroge 
BH3yaJIbHoro coBMemeHHa (2.412.11) npaBuabHoe pellenne 
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3afauHz 3aBHCHT JIHIb OT BHMMaTeJIbHOCTH HaOJIozeHuA 
onepaTopa HJM OT COOTBETCTBYIOUMX YCAOBHH BAAHMOCTH. 
AHaJOrHYHbIM ABAAeTCA NooweHue IPH ynpaBAeHHH To 
TeEBHSHOHHOMY MeTogy (2.412.381), ecnu mpHHuMaeMoe H30- 
Opaxkenne ABAAeTCA OCTaTOUHO YeTKUM. IIpH NaHopaMHOM 
MeToge (2.412.2) Taxxxe Nerko OCYMecTBAAeTCA Mmpecieno- 
BaHHe ONpeseeHHOH eH C MOMOMbIO NahopaMHoro u306pa- 
XKeHHA Ha SKpaHe, CCH pedb HACT O ABH XKCHHH B OHO! 
naockocTH (Kopa6an). HanpoTus, avin BO3RYUIHBIX eel 
(HaNpHMep, cTpoH cCaMouleTOB) BOSHHKaIOT TPYAHOCTH B 
TOMyYeHHH MpaBHAbHLIX NOKa3sanuH NO a3MMYTY H BBICOTE. 
Tloqo6HEle xe TPYAHOCTH HMeIOT MeCTO B Culy¥ae paguo- 
HAH HHppakpacnolt nenenrauuy (2.412.12 u puc. 32). Uro6pi 
B 9THX ClyWaAX HMCTb BOSMOMHOCTh PasH4aTb Leu, Heo6- 
XOQHMO HCHONbSOBaTb AaHHble JabHOCTH, a Take, pH 
HSBECTHBIX OOCTOATEMLCTBAX, OTHOCHTEbHOH CKOPOCTH. 

CamonaBemeHue “alle BCeroO MpowCXoAHT Ha 9Hepreru- 
WeCKHH ,,WeHTp THKECTH” H3SYIeHHA Fpynnbl Ler, No Kpali- 
Hei Mepe NPH aKTHBHOM H NoJuJlyaKTHBHOM MeTOJax, pH 
aCCHBHOM Ke MeTose HaBeeHHe OCyllecTBIAeTCA Gobet 
YACTbIO TOMbKO Ha ONPesAeCNeHHbIA ,,nepegaTuuK”. Bul6op of- 
HOM 3apaHee NPeAYCMOTPeHHOH WeH HS MHOKeCTBa OMHA- 
KOBbIX ewe, HAXOAAWUXCA B NOJle 3peHHA YCTAHOBKY CaMo- 
HabeweHua, pH 9TOM MpakTHYecKH HeBosMoxeH. Korga 
CaMOHaBOAAMIMicA OObEKT MpHOmM2KAeTCH K CTPOIO CaMoO- 
JI€TOB, MOCTeNeCHHO H3 Wesel, HAaXOAAWHXCA BHYTpH yraa 
3axXBaTa npHOopa CaMOHaBesenHA, BbIOHPAaIOTCH Te, KOTOPbIe 
OONaaloT MaKCHMAJIbHbIM OTpaxKeHvem. C BBemeHveM ,,ycTa- 
HOBOUHOTO yrvia”’, Kak 9TO yKa3saHO B [96], sTOT Mporecc, 
O4HaKO, HHYero OGULerO He MMeeT. 


TUMABA TPETbSA 


MIPHMEPbI BbINOJIHEHHbIX 
H CIPOEKTHPOBAHHbIX CHCTEM 


Ecau B pegbiqymux paszetax Oblia caenaHa MOnbITKa 
H302%KUTb TeopeTH4eckHe OCHOBLI TeeyNnpaBseHHA, TO Te- 
nlepb HeoOXoAHMo NepeHiTH K NpakTHYecKHM BoMmpocaM TexX- 
HUKH TeneynpaBneHHa. Tlocne xpatKoro o630pa UcTopuHu 
pasBuTua 9TOoH TexHuKu (3.1) 4 HeKOTOpbIX s3aMeTaHHh 
mo Bonpocy ,,yipaBleHHe Mogenamu’! (3.2) TocnenyioT 
o630p B BHAe TAONHU, KacaloluxXcA O6pasyoB HeMelLKOTO 
Tee ylpaBAAeMOro OPYKHA HW OTHOCAIWMAXCA K HEMY MpHGOPoOB 
(3.3), a Takxxe CBOAHad Ta6ula aMepHKaHCKHX HW anrsni- 
CKHX paspa6oTok B stoi oO6nactu (3.4). Pasyen 3.5 comepxKuT 
OTJeNIbHbie JaHHble H KPaTKoOe ONMCAHHE HEKOTOPHIX HeEMeIKHX 
CUCTEM TeJleYIpaBJIeHHA, OTHOCAWAXCA K TepHosy BTopokt 
MHPOBOH BOHbI, H, HaKOHEL, B H€M MIpHBOAHTCA oOcaGeHHO 
MHTepecHbId TIpHMep aJibHeMuero pa3sBHTHA aBTOMaTH- 
yecKoro ylipaBsleHHA (aBTOHOMHOrO ympaBJleHHA H caMo- 
HaBefeHHa): Mepeer aMepHKaHCKOTO TPaHCIOPTHOTO Ca- 
Moneta yepes ATmaHTHueckHii okeaH B 1947 rogy (38.6). 
Heo6xoHMo OTMeTHTb, YTO OTJeIbHbIeC eTAaIH UH aHHble, 
NpHBeseHHble B pasgenax 3.3 4 3.5, He IipeTeHAyIoT Ha ToOU- 
HOCThb, a JalOT JIMIb NpaBHAbHoe MpescTaBenve oO IIpHAUH- 
aX JeHCTBAA YCTPOHCTB HW NOpAAKe BEMHYHH. ITO OODACHAET- 
CH TeM, 4TO HeKOTOpad YacTb HeGOOUbIOrO KOMMYeCTBA 
MaTepHaJiOB, MMeBIIHXCH B pacNopaAxKeHHH aBTopa, cosep- 
Kasia MPOTHBOPeyHBble FaHHble WU, KpOMe Toro, 3a Npoiler- 
IUHe BOCeMb JeT, Ge3yCOBHO, MHOTOe MOTO ObITbh Sa6bITO. 


3.1. HCTOPHA BONMPOCA 


Vines ynpapneHua ABUxKeHHeM OGbeKTa Ha PaccTOAHHH 
BOSHHKIa B TO BpeMA, KOrMa NOABUIACh TEXHHKA 9eKTPH- 
yecKoH CBA3H BoOOlle, eC He CYHTaTb MeXaHM¥ecKoro 


8 Teseynpapaenne 
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BoSweHCTBHA Ha yupaBAAeMbIt OGbeKT NOCpeACTBOM TPoco- 
Boro HH Apyroro Bua coesuHeHua. B TeneynpaBjenun, 
KaK H B TEXHHKe 9ICKTPHYeCKON CBA3H, PpaHbille BCero Cyllle- 
CTBOBaNa Mepefqaia CHTHaNIOB yNpaBNeHHA 0 MpoBosaM, 
NOSTOMY B NepBbIX ONbITAX NO TeeyMpaBseHHio aBTOMOOHA- 
MH H CyaMH OblJla ACMONb3OBaHa Nepesaya KOMaHZ Mo Npo- 
BOAHOH JIMHHH CBa3H [24, 53). Tax, yxe 3a HECKOMbKO eT 
nepex nepBoli MMpoBok Bono :pupMow ,,CumeHc u TampeKe”’ 
6bila pa3spa6oTaHa CHCTeMa TeleyNpaBseHHA, KOTOpad oG6ec- 
NewwBasa yipaBlenve Ges9KHMaKHbIM OpaHsepoM MpH HaBe- 
Ae@HHH ero Ha Leb c NoGepexbA HIM KOpa6ma-mMaTKH. [Ipu 
9TOM Nepeqaua KOMaHA OCYLeCTBAAaCcb 10 KaOes0, KOTOpbIK 
pa3MaTbiBanca c OapaOana OpaHfepa mpuH ero ABH KeHHH. 
O ToM, ¥TO STOT MeTOL Obi MpaBHJIbHbIM, TOBOPUT TOT (ak, 
auto cuctema NYK, paspa6oTtanHan B 1942—1944 rogzax B 
BOGHHO-MOPCKOM (paoTe, JelCTBOBasa TOUHO Tak Ke, Kak 
cHCTeMa TeleympaBeHHaA cbupmbl ,,CuMenc wu TambceKe” 
(8.511.25). 

Tak Kak BO3MOXKHOCTH NPOBOAHOH cBA8H Me2KAY NYHKTOM 
yupaBeHHA H TeNeyNpaBsJAeMbIM OOBEKTOM CAHINKOM Orpadu- 
YeHbI, TO YKe Ha 3ape pasBHTHA TeleylipaBIeHHA IPOBOAH- 
MHCb ONbITHI C SecIpOBOAHOH nepesaielt KOMAHAHDIX CHT HAJIOB. 
Eue go 1914 roga 6b mpeanomweH Uenbih pag KONCTpyKuHi 
GecnpoBogHOTO ynpaBNeHHA, HU, nomxaryH, nepBoh TaKol 
KOHCTPpyKUHel ABIANACh CHcTeMa, pesqmomeHHad X. Bup- 
Tom (HiopuG6epr), kKoToppli B KayecTBe NpHeMHHKa TIpH- 
MeHA elle Korepep. K asTOMy BpeMeHH OTHOCHTCA Take 
cuctema Popepa—Maypaxepa. OTa cucTema npefHa3Havasach 
Hid OeclipoBoqHOTO TeneynpaBAeHHA MeTATeIbHbIMA alma- 
paTaMu: JupwxKa6aMy, CaMomeTaMH, BOSAYWIHbIMH Topmie- 
mamu [24]. Ognaxo elle 3HauHTeAbHO paHblile NOABUAHCb 
pa6oTb! no GecnpoBoxHOMy Bo3felcTBHIO Ha pacCTOAHHH Ha 
HOABH KHBIe OObeKTHI. B kayecTBe NpHMepa MOIKHO Ha3BaTb 
naTeut Ne 34845 ,,YnpaBnenHe Topmezoh npa nomolwu 
ou ek TPHHECKX BouH”’, BbijaHHEli B Asctpuu B 1908 r. 
(91 }. 

B BoeHHOM ene YHOBMETBOPHTeIbHbIe pes yMbTaTbl npak- 
THYECKOrO TPHMeHeHHA Yfaocb NOYYHTB TOMbKO pl 
HCHOIb3OBaHHH B MpPHeMHBIX YCTpOCTBax 9IeKTPOHHbIX 
gamn. Ognako go 1918 roga ucnompsoBaauch Nepefaroune 
ycTpolicTBa, paOotaioulve Ha HCKPOBOM IIpHHuHne, 
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K nauany Botuptr 1914 roga Komuccueh mc ucnpiTaHHio 
TEXHHYCCKUX CpeACTB CBA3H MOA mpescesxaTenbcTBOM Mmpod. 
M. Buya B VHene Gnu HadaTD uccneyzoBaHuA B O6macTH 
jTeleyllpaBlleHin. OSTa KoMHCCHA yoKe OOCTOATeNbHO 3aHH- 
Majlacb TaKHMH BOMpocaMH pakTHYecKoro HCHOMbsOBaHNA 
CHCTeM TeJIeyYNpaBIeHHA, KaK BeHUMHAa pagMyca pelicTBuA, 
BO3MO)KHOCTb CO3QaHHA MOMeX, HAaNeKHOCTh pa6oTH! H T. J. 
Tak Kak BCKOpe BbIABHHCb 3HAUHTeIbHbIe TPYRHOCTH B 
TeeyMpaBMeHHH OeCIHIOTHBIMH MeTATebHBIMA OGbeKTAaMH, 
TO OFpanvyuavch pa3spaOoTKoH cHcTem JWId YnpaBJeHHa 
MOPCKHMH OObeKTaMH. 

B 1914—1915 ronax Obimm npoBemeHbl TiWlaTenbHbIe uc- 
CJICAOBAHHA 10 GeclipoBOAHOMY YupaBsJeHHio CyAaMu CHayana 
c seman (03. Miorrenb, 1914—1915 rognt), a 3aTem c caMomeTa 
(Tpapemiougze, Becua 1915 rog). Mocae Toro Kak ucceqoBaH- 
Hble MeTOb! B TpHHWune ompapgsanin ce6a, Wambuehuue 
paspaOoTKH H ACIIbITaHHA Ob NOpydeHbl BOCHHO-MOpCKHM 
cunam (Mucnekuna Topneguoro Jena, Knap, 1916—1918 rozp). 

Tlytb, no KkoTopomy nowau Bapu6aym, Dpoltisen, npod. 
Tlupanu, mpoc. Ilyure u ap., mpupen mpexge Bcero K KoMOH- 
HMpoBaHHomy cnoco6y. CHrHadbl yipaBseHHA, Nocblaembie 
C CAMOJIeTa TIO paWOJIMHHY, IPHHAMAJIHCb IIpHeMHEIM yCTpoH- 
CTBOM Ha Cyle H TepezaBaHch TIpw NOMOULM KaGena m0 
mMeToxy Cumenca Ha yipaBasemplfii KaTep (cKopocTb kaTepa 
coctapinna 60 xa/4ac, B3pbiBHOM 3apay Becuam 750 Ke). 
B HeKOTOpHIX BOeHIIBIX ONepaluAx Bo Prangzpunu u Kypasau- 
MH IpHMeHAJIHCh KaGenu Anunol Zo 50 Km (aHTepecHo cpaB- 
HHTb C CHCTeMOH, peAOKeHHOH MpH6MsUTeMbHO B 1942 
Tony Kpoxxk#, 2.333), Tlo3qnee 6blma Tak»Ke HCIbITaHa He- 
nocpeycTBeHHad Nepesaua KOMAaHJ C CaMOJIeTa lO paqvOHHHH 
Ha Teneynpapidembli Katep [24]. Hecnegqopanna, mpose- 
HeHHbI€ B NepBY!lO MHPOBY!O BOHHY HeMelLKHMH BOeCHHO- 
MOPCKHMH CHJIaMH, BHOCJI€XCTBHH OBIIH NOJOKeCHbI B OCHOBY 
pH paspa6oTke CucTeMbi GeclipoBoMOuHOTO TeleylpaBseHHA 
H3BeCTHBIX Kopa6sel-muweneh ,,epuuren” u_ ,,Peccen”? 
OTH Kopa6auv B KOH 20-x roxoB OblIH OGOpyAOBaHbI (:pup- 
Molt ,,Camenc u TanpeKe” pagqvoycTaHOBKaMH JW Teeympas- 
Nena (2.311.2, 3.526.21). 


1 , Teccen' copmecTHo ¢ NpHHade KalMM emy TeHZepom ,, Bantu‘ 
B 1946—1947 ronax naxonvaca HenoppexzennbIM B nopTy Jlu6aBa 
H, WO-BHAMMOMY, SKCIYaTHpoBasca PYCCKHMH, 


8&* 
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Bo ®panuuu B NepByio MHpoByio BOMHY TaK2Ke NPOBOLH- 
JHcb paooThl B OO6MACTH TeeyUpaBJeHHA NO pakvO MOPCKHMH 
oObektamu. Tlepsbie ucnbiranua (AOpaxam Buox, Jlompme- 
7leau) oTHocatca x 1917 rogy, mnpuyem NpHMeHsAsIcA MeTOR 
nepesauv OTL bHbIX KOMAHJ C aroBbiM HcKaTeseM (2.311.21) 
[53 }. 

CnelyeT yiloMAHYTb TakxKe O06 ONbITaX B OOacTH Tese- 
yOpaBJeHHa, NpoBesxeHHBIX, aBcTpHiuem Umugznem us [pana, 
KoTOpHI c 1928 no 1935 roq SkcnepHMeHTHPOBAaJ C NOUTOBLI- 
MH pakeTaMH; IIpH 9TOM KOMAHAbI TeeympaBseHHA Mepe- 
AaBanuch NO patvo MW Wp NOMOWH HH@pakpacuelx syyet [9 ]. 

Hackoubko janeko WarHkyio paSBHTHe TeXHHKH TeJie- 
yupapnenua B TepMaHHu kK Hayany BTOpoH MHpoBol BOHHHI, 
MOXKHO CYAMTb NO Tak Ha3biBaemoii ,,ape CumeHca’’, KoTOpaa 
17 maa 1940 roma yemoHcTpupoBaacb B Tlenemionze. Kom- 
NAeCKT annapaTyphl TeseynpaBlenua GeciHJOTHbIM CAMOJICTOM 
Ju-52 Obi pa3spa6oTaH 3aBOA0M aBHAallHOHHbIX MpHG6opos 8 
Takendenbye. Becnunorupiit camoteT Ju-52 B nowHOM 
CMBICIe€ CAOBa Obl. TeneylpaBAeM C CONpoBoKRa1olulero 
CaMojieTa: CormacHo NoxaBaeMbIM KOM@aHaM, OH BaveTad, 
HaOupad BEICOTY, Aeal paSBOPOTHI, CHHKAICA, Wel Ha Nocaz- 
Ky, BKO¥al TOopMomeHHe Npu mpoGere [25]. 

B nepvog Bropow MapoBolt Bofub! B PepMaHvu NOABHIOCb 
Gonblloe YHCIO O6pa3sloB TeeympaBIAeMoro OpyXHA, KO- 
Topble paspa6aTbIBaNHCh IIPOMbILIJIeHHOCTbIO 10 3aKa3sy 
TpeX BHAOB BOOPYKCHHEIX CH. OWHaKO 43 HHX JIHLUIb HeSHa- 
4HTeIbHaA WaCTh KOHCTPyKUHH NocTynana Ha (pouHT B 
Oombuux KoHuecTBax. B GomblIMHCTBe c1ydaeB pa3sBHuTHe 
TemeynpaBAAeMoro opyxXHa OasHpoBaoch Ha paboTax, CBA- 
SaHHbIX C HCC€OBAHHAMH pakeT, NO3ITOMY OoJlbIlioe 3Hate- 
Hue HMesIO OCHOBaHHe B JleHemionze B 1936 roxy BolicKoBoro 
HM BOCHHO-BO3AYIWHOFO HCIbITATeMbHOTO MHCTHTyTAa (3.522). 
Pasyen 3.3 coxepxKUT CHCTeMaTHKY O6pasIloB H MpoeKTOB 
TemeynpaBaemoro opyKHA, pasfen 3.5 — HeKOTopple 
TAKTHKO-TexHuyeckHe JaHHble H KpaTKoe ONMCaHHe BaKHeH- 
WHX OOpa3suoB. JlanHble u omHcaHHe O6pasloB NpHBeseHbI 
C TOM TOUHOCTHIO, C KaKOH OHM GbWIH HSBeECTHbI aBTOPy HJ 
CTaIH @MY H3BeCTHbI 43 NevaTH. 

B CIA pasputue TexHuku TeeynpaBleHud MpoTeKaso 
AaHAJOTHUHBIM O6pas0M, NOCKOJIbKy TaM Tak2Ke Ha llepBOM 
9Tane CTOAMa mpoGmema co3faHHA peakTUBHOTO ABUraTelH 
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yi YOpaBiaembix OObeKTOB. OTHMH pa6oTaMH 3aHHMaJHCb 
npexkge Bcero opraHH30BanHad B 1936 rogy Tyrenxeiimcxaa 
aBHauHoHHan ma6opatopua KasudopHniickoro TexHojoru- 
yeckoro uHcTuTyTa (GALCIT)!. B nexa6pe 1944 roga B 
KanuopuHuu Obi0 mpopegxeHo HCIIbITaHHe NepBol mogeaH 
peakTHBHOTO CHapagza fanbuero jeltcTBua ,,lIpafisur A” 
¢ TArOH peakTHBHOTO ABUTaTena 453 Ke. Mogzenb NpomeTena 
oxon0 17 km [9]. Tlepprie xe ucnbiTaHHa HeMelKOH, nom- 
HOCTbIO CTAOHJH3HpOBaHHOM pakeTbl faibHero elCTBHA 
A-3 c Taro peaxTuBuoro ABHratena 1,5 m (3.522) coctTos- 
HHCh ye B feKxaOpe 1937 roga B TpeldcBanbpyzep-Oilte. 
Tipu tperbem otctpene 3 oxTa6pa 1942 r. B TMenemiougze 
pakeTa flambuero gelicrsuan A-4 nponetena 192 xm [11]. 
B mocmepoeHHbt nepHog Ha 6a3e paOot uucTuTytTa B Ilene- 
MIOHJe H pH ysacTuH ero COTPYAHHKOB pasBATHe peaKTHB- 
Horo BOOpy2xKeHHaA B AMepHke 3HaYHTeIbHO MpOABHHYIOCb 
Bnepen. 

K comaneHuio, B mMTepaType pa6otTam B oOsacTH Tevie- 
yupaBIeHHA yeeHO OUWeHb MasiO BHAMaHHa. OcHoBHoe Me- 
CTO OTBeJeHO pa6oTaMm To ”ABuratensam [9, 10]. Oto o6bacHA- 
eTCH, OVEBHAHO, TEM, UTO CAMH ABTOPbI HEZOCTATOUHO XOPOLo 
nipexcTaBlaioT ce6e Bompochl Teneynpapnenun. B paszene 
3.4 o6o06meHbI WaHHble O06 aHTAMHCKUX HW aMepHKaHCKAX 
oOpasnax TemeylipaBasemMoro opyKHA. 

B 30-x rogax Obl OCHOBaHbI HaY4HO-HCCeROBaTebCKYe 
oOilecTBa peaKTHBHOHM TeXHHKH, a TakK»xKe OOLleCcTBa acTpo- 
HaBTHKH H B -pyruxX cTpauax. B ceuta6pe 1951 roa B 
Jlongone 15 TaKux o6mecTB oObeqnHHUuch B Mexgzynapon- 
Hy10 (exepanuio acTpoHaBTuku (MPA) [9]. B kpyr Bonpocos, 
KOTOPbIMH 34HHMAlOTCA 9TH OOlecTBa, BXOAAT Take BOTIpO- 
Chl TeneyNpaBeHuA HW NpOGMeMbI, pOACTBeHHbIe ITOK OOMacTH 
TexHHuKH. O6 93TOM MOXKHO CYAHTb mo BbIlemueh B CcBeT 
KuuTre ,, BbIcoKOUaCTOTHAA TEXHUKA MW M@KNAHETHDIC NOETH” 
[26], u3nzaHHoH kpy2KKom ,,BpicokouacToTHad TexHHKa’’, 
KOTOpHI BosrfaBanet o-p P. Meptax. Pa6ota Opia nogro- 
TOBJeHa B CBA3H C YETBEPTbIM CXKETOAHbIM Cbe300M HEMEILKOTO 
,O6mecTBa UCCIeqOBaHHA BCeneHHOHK” (aHBapb 1951 r., 
Ulrytrapt). 

1GALCIT — cokpauennoe na3Banne sa6opatopHn: Guggenheim 
Aeronautical Laboratory of the California Institute of Tehnology. -- 
TTpum. ped. 
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3.2. YIPABJIEHHE MOJEJIAMH 


B pasgene 3.1 u B Mocnemytoulux pasfenax paccmaTpH- 
BaloTCH BONPOChl IpHMeHCHHA TeXHHKH. TeeyMpaBJeHHA B 
OCHOBHOM JIA BOCHHBIX Wee (HCKIOUAA NOYTOBbIe H UCCue- 
HOBaTeNbCKHe paGoThl), TOrma Kak TeleynpaBlenne JBUKY- 
IWHMHCH MOJeIHMH BCCX BHJOB OXBATbIBAeT MHOTO Apyrux 
o6macTeH: OT H3rOTOBIeCHHA HCBHHHOW Hrpyuiku wu Moyenek 
B oOG6WecTBax mo6UTene WH HauMHaIOWux cneluanucToB 
Pa3IHUHbIX OTpacneH TeXHHKH JO HayYHbIX HccneqoBaHAh 
Npoweccow BCeX BHAOB Ha ABHMKYWUXCA OGbeKTAX. 

EcnH cnelvaibHow suTepaTypbl oO TeeympaBsAeMoM 
OPYXHH Mao, ITO OGYcCAOBMEHO CeEKPETHOCTbIO, TO HMeeTCA 
Heb pak ONYOMMKOBaHHBIX pa6oT No cHcTemaM TeneympaB- 
JGHHA MOLCAAMH ABHKYIUHXCH OObeKTOB H OCOGeHHO MO- 
Aemimu camoseta (58, 59, 74—84, 88—90 J. 

Tpy roga Ha3sag B epManMn CHOBa Havalacb JCATEAbHOCTh 
Juo6uTeneh B O6acTH TeneynpaBleHua. WHunHatopom 9Toro 
aBasetca Tepmanckui aspokay6, KoToppii B cocTaBe 
CBOerO KOMHTeTa JIeTaIOWMX MOgemeH co3qal cilelHasbHY1O 
CeKIIHIO TeeynpaBsAeMbIX MOJeNeH HM MpOBOAMT copeBHO- 
Banna [78, 85—87 }. 

Tak KaK AJA TeneympaBneHuA lo payHo Tpedyetca 
H31YUaouly lepesaTunk, paOotTa KOTOpOrO NOMIeKHT KOH- 
TpOiO Ha OCHOBaHHM 3aKoHa OT 14 aAHBaps 1928 roga, To 
TpeOyeTca cnelHaIbHoe paspellieHHe HeMelKOTO MOYTOBOTO 
BeJOMCTBa. ITO BEAOMCTBO yCTaHOBHIO AA TeneynpaBia- 
eMBIX MOesel, KOTOPble H3TOTOBIAIOT JIOOHTeNH, YacTOTHI 
nepejau, MpuMeHAemble JIA OObMHbIX TeXHHYeCKHX, MeJIH- 
IMHCKHX HW HayyHbIx wenel (78, 85, 86]: 


13 560 Key + 0,05% 
27 120 xey +0,6% 
465 mzey + 0,5% 


MowHoctb B aHTeHHe fo 5 em!, B CIITA, xpome Toro, 
mpuMensetca yactota 52 meey [75], KoTopash uMeeT TO 
TIpeHMylecTBO Hepex Nosocoh uactot 13—27 meey, uTo 
Tpe6yeT aHTeHH MeCHbINAX pasMepos. 


1 Ony6aukosaxo B G6oaneTede MuuuctepcTBa NOTH 4 Tede- 
rpada oT 11 anpeaa 1953 roga, 
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TIpu6oph TereympaBilenua, yCTaHaBAMBaemble Ha OopTy 
OObEKTA, OTMMYAIOTCA Mpexmkse BCerO HESHAYHTEIbHOH CTOH- 
mocTbio, M3 6obllioro YHcna HMeIOWMXCH CXeM IIPHeMHHKOB 


45V 


Pac. 39. Cxema manora6aputHoro cynepperenepa- 
THBHOTO MPHeMHHKa IA OLHOKaHaTbHOR Nepenayu.. 


Lt tt 
a a 


Puc. 40. Cxema masora6aputHoro mpleMHuka © 
pesoHaHCHBIM peve. 


6yhyT pacCCMOTPpeHbI TObKO ABC NPMHUHMHasIbHble CXEMBI, 
KOTOpble ObIMIM ONYOMHKOBAHDI B PAA CHel|MaIbHBIX KYPHa- 
foe {75, 78, 81]; aHanorMuHble CXeMbI CofepxaTCaA Tak2Ke 
B ucTouHHKax (79, 80, 82, 88, 89]. Ha puc. 39 us06paxena 
cxema cyleppereHepaTHBHOTO IIpHeMHHKa AVIA OMHOKAHAJb- 
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HOH NepesauH Ha yacToTe 52 mzey c MpHMeHeHHeM CBepXMH- 
HHaTIOpHOrO rasoHanomHeHHOrTO TpHosa RK-61. Stor npuem- 
HHK OTAMYaeTCA Wpexse BcerO HeSHAUHTeNbHbIM BeCOM 
(6e3 6aTapeH nuTaHMa OH BecuT 60 2, c GaTapeelt — 200 2) 
H NOSBONAeCT YIPABATb, HallpHMep, pele JIA MHOrOKPaTHBIX 
OTA@bHBIX KOMAHA HO HpPHHIMNy, onucaHHoMy B 2,311.21 
(puc. 13). 

Cxema TpexaamMMoporo MpHeMHHKa AAA mpwema tTpex 
OTJ@IbHEIX KOMAHA NO NPHHILANy, 4370%KeHHOMY B 2,311.22, 
puc. 12, us06paxxeHa na pc. 40. TIpuemuux pa6otaeT c 
pesoHaHcHbim peje P (cucTeMa HayuIHHKOB). SIkOpb pes3o- 
HaHCHOro pene BOsselicTByeT Ha TPH A3ZIUKA: 7, 72 H 7s, 
coGCTBeHHLI€ YaCTOTH! KOMeOaHHH KOTOPBIX HaCTPOeHbI Ha 
TPH Ppa3nHUHble 3ByKOBbIe wacToTH!: fi, fe H fg. OTH ASBIUKH 
yupaBasioT pa6ounmu pene: Py, P, u Ps. Bec npHemHuKa 
6e3 GaTapevw NUTAHHA CocTaBNaeT oKONO 350 2 [75]. 

Ta6n, 9—13 sToro paszena Coxep2KaT B OCHOBHOM JaHHble 
O H@Me€LKAX KOHCTPYKUMAX TeNeynpaBAAeMoro OpyXuA u 
OTHOCAWHXCA K HeMY OTJCIbHBIX MpH6OpoB HW YCTAHOBOK. 


3.3. CHCTEMATH3AUHA HEMEUKUX OBPA3LHOB WH MPOEKTOB 
TEJIEYNPABJIAEMOLO OPY)KHA NPOH3BOACTBA AO 1945 P. 


B HuX NpHBeJeHbI TAK Ke JAHHbIe O POACTBCHHEIX YCTAHOB- 
KaX @BTOHOMHOFO YMPaBJIeHHA COOTBETCTBEHHO TPaKTOBKe B 
pasnene 2. B ta6n. 9 u 12 ynomManyTbI Tak2Ke HeKOTOpbIe 
ABHaIHOHHbIe PaqMOKOMNAchl HW POACTBeHHbI€ HM HaBHurallH- 
OHHbIe NpHOophl, KOTOpble NO CHX NOp He NPHMeCHAVINCh AIA 
ABTOMATHYeCCKOFO CAMOHABeCHHA, OMHAKO B IPHHUMMe MOryT 
6bITh HCHOASORAHBI AIA 3TOH werH. 


OtTferbupie 
MPHMepbI 
Ta6nH- coxepxatca 
ya B pasgenax: 
OGmul o630p .......... cece eee cease we (9 3.5 
TeneynpaBamemoe OpyXve ...........505- 10 3.52 
TIpu6oph TeneynpapreHuf ............... Il 3.511 
IipuGophi HapeseHus Ha Wenb UcaMonapeneHun 12 3.512, 3.513 
ABTOMaTH¥eCKHe BSPHIBATeNH ........ weave 18 3.514 


Ta6n. 9 coxepxKUT aHHble OTHOCHTebHO Kak I[eJbIxX 
CHCTeM, TaK H OTACIbHBIX NpHOopoB, MPHueM Ha3BaHHA HJ 
COKPallleHHble OOOSHAYeHHA CHCTeM pacnouloKeHbl B ama- 
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BHTHOM nlopayKe. OcTaibHble TaOJMUbl NOCTpoeHb! B MopAsKe 
onvcaHHA MpHHuNNa elicTBHA Toro HIM HHOrO O6pasia. 


3.31. O6mnH o630p 


Tloacuenua kK Ta6a. 9—13. 


ze 


ODO 
~z 


Ha3@MHbIH OObeKT ; 

MopcKoH o6bexT; 

BOSAYWHbIK OObEKT, eTATeIbHBIM annapat; 

paxeta; 

croco6 (mpH6op, ycraHoska) TevjleynpaBJeHHa ; 

cnoco6 (mpu6op, ycTanoBka) onpewesenua Koopyzunart; 
cnoco6 (mpu6op, ycTaHoBKa) BbIxXoa Ha Lieub; 

croco6 (npH6op, ycTraHoBKa) CaMOHaBeyeHua ; 

cnoco6 (mpu6op, ycTaHoBKa) yKa3aHHA vesnH ; 
AaBTOMATHYeCKHH B3PbIBATEJIb ; 

CyxXONyTHad apMHa ; 

BOCHHO-MOpCKOH oT; 

BOCHHO-BOSAYUWIHbIC CHIBI 5 

HeMelLKHe rocy MapcTBeHHbte *KevesHble noporn. 
Bceo6ujad deKTpOTeXHHYecKad KOMMANHS ; 

Hemeuku vuccnegopateibcKHH WHCTHTYT Wwianepu3ma B 
AfHpHure ; 

Tipunzynaiicxan mpuOopoctpontenbuaa Komnauua, Bena; 
Hemenkui aBHallHOHHBIM MCMbITAaTeADHbIA WHHCTHTYT, 
Bepsun—Agaepcxod ; 

QuekTpoaxyctnHueckoe o6mectBo, Kup u Hameway ; 
HccnenopatenbcKHH HWHCTHTYT aBHallHOHHOH paguoTex- 
HHKH, OSepnpatbenxoden ; 

Kommauua dJIe@KTPHYeCKHX yCTaHOBOK, PerbAax ; 
Kommanusa dlekTpoaxycTHueckoH H MexanHyueckon amnna- 
patyppl, Bepaun ; 

ABHaHOHHbie 3480, Xenwearn, Wenedenpg (Bepsiun) ; 
Boennbli ucnbiraTreabHbli HHCTUTYT B TlenemionZe, no3quee 
TaKKe SIEKTPOMexaHHuecKHe 3aBOmb, Kapvicxaren ; 
Hcnbitatenbublid HHCTHTYT BOCHHO-BOSAYUIHBIX cus, Tleve- 
mionge, Kapacxaren ; 

Komnanua ,,Petumetaa-Bop3ur’, Bepann ; 
Hccvienopateibckuh MHCTHTYT NeMeLKOH TocyapcTBeH- 
How mouTsl, Bepann; 

Crachyptckana paqvopematewbHan KoMManua, CracpypT ; 
TopnenHbli uccegopateibcKuh unctutTyt Heii-Bpangeu- 
6ypr; 

CHpoeKTHpOBanHo ; 

YTOWHEHHE MeTOa HW MpexzBapHTesbHble MCMbITAHHA ; 
o6pasen (ma60paTopHB, ONbITHDIM) ; 

Tpowe HcmblTaHHA ; 

IIPHHAT Ha BOOpy xKelHe ; 

AaBTOPY HeH3BeCTHO ; 

aBTop. 
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3.4. OB30P AHMIMACKUX H AMEPMKAHCKHX OBPA3L[0B 
TEJIEYNPABJIAEMOPO OPY)KHUA WH NPHSOPOB YNPABJIEHHA 

Ta6a. 14 comepxuT Ha3BaHHA HEKOTOPbIX aMepHKaHCKHX 
H AHTIMHCKUX OOpa3suOB YUpaBAAeMOrO OpyxXuA H IpH6opoB 
TeneynpaBsenusa. B rpace 4 yka3aH MCTOUHHK B COOTBETCTBHU 
c epeyHeM JHTepaTYpbI, MOMeLCHHOM B KOHWE KHATH. 


3.5. HEKOTOPbIE NPHMEPbI OBPA3IIOB HEMELKOPO TEWIE- 
YHPABJIAEMOPO OPYKUA TEPHOXA BTOPO MHPOBOH 
BOHH bl 

CormacHo o630py, JaHHOMy B pa3yene 3.3, mepelizem 
TeHepb K OMMCaHHIO BaXKHeHIIMX YCTPOHCTB TeleynpaBleHua. 
Buayane wenecoo6pasHo paccMOTpeTb OTeIbHbIC TIpH6opp! 
MH ycTaHoBKH (3.51), YTOORI Mp NocNexyolleM paccMoTpeHHH 
CHCTeM B WeIoM (3.52) MOXKHO ObIIO Obl CCbINATbCA Ha Mep- 
Bbie, TlopaqokK M30%KeHHA MAHHOTO pa3sena COOTBETCTBYeT 
NOPAAKY pacnosiomweHHA MaTepHasa B Taba. 11—13. 


3.51, OTteabHble mnpHOopsl Wu ycTaHOBKH 


3.511. pubope: meneynpaeaenua (cp. 3.33, ta6n. 11); 

3511.1. CuctTeMbl ynupaBaeHuaA NO paguo 
(2.331.11) ; 

3.511.11. Cuctema ynpaBnenua mo paguo FKL-8. 
STa cucTeMa lpeqnasHatanach AIA Mepezaw MHOTOKpaTHbIx 
OTACIbHBIX KOMaHA (2,311.21 u 2.612) uw Ghia paspa6oTaHa 
WM U3roToBeHa dbupMoH ,,baaynyHKT-Bepke” cnenMambio 
AA TeleylpaBeHHA ryCeHH4HbIMH OObeKTaMNH (,,B-4”, cM. 
3.526.12). Paspa6oTka cucTemMb!l 6a3HpoBaslacb Ha IpeqBapu- 
TEJIbHO TIPOBCACHHbIX HCCTeAOBATeIbCKHX pa6oTax. 3yecb 
xe Ob HCHONb3OBaH H ONbIT YUPaBJeHHA MO MpoBoAHOu 
QHHHH CEA3H TaHKeTKOH ,,Tomuad’ (3.511.21, 3.526.11). 

Cuctema FKL-8 8B mpuHuune pa6oTata mo cxeme, 
upegcTaBmenHon wa pac. 94 12, Upunnunuampapie cxemMbl 
IipHeMHNKa HW MepeqaTunka u306paxKeHb Ha pue. 41 u 42, 

TIpuuyun gelictsua cuctempt [104] sakmouaetca B 
cnezyroulem. J[atunk aga 10 Bo3MoKHBIX KoMaHA (Ko G-2, 
puc. 43) comepxuT 10 map KoHTakToB, No 2 KOHTaKTa Ha 
Kax/lyl0 KOMaHJY, KOTOpble B KOMOHHALHH MO ABa BKJNOUAaIOT 
pene P,...P, (puc. 41). B MomeHT 3aMbIKaHHA KOHTAKTOB 
Pi... Ps, Ha NepeqaTyuK MofaloTCH OMHOBPeMeHHO ABE 3BY- 
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Puce. 41. IIpHHunnuanpuan cxema Nepesaiomeh ycTaHoBKH yupas- 
aeuva no paguo FuKs. 


KI — xBapueBbli reiepaTop yabTpaBbicoKok uactroTh; F/7Y¥Y - renepatrop npo- 
MexyTouHOl yactoTH; Ca — cmecuTemb; YM — uacToTHbil MofysaTop 
(L — aamna)?; Py — Kone6siomeecn pene. 


KOBbI€ YacTOThl H3 f,...f; (HH3KOUaCTOTHBIM renepaTop, 
co6paH ua Tpex samnax EDD-11), OgnospemenHo c 
nomaueli KOMaHAbl CHHMaslacb OJIOKHPpOBKa mnepenzaTunka 
(MlocpeACTBOM KOHTaKTa p,...P,). Nloakmouenne mogysn- 
PY!OWJMX YACTOT K KOMAHAHBIM Pele OCYLICCTBAANOCh Nocpez- 
CTBOM WudpaTopHoro Koya, HMeIOULero YeTbIPe NOMOKCHHA. 
KaskAoMy MovioKeHHio WHdpaTopHoro KIOYa COOTBETCTBO- 
Ballo oOllpeseneHHoe MOAKMNOVeHHe TeHepaTOpOB HH3KOH 4a- 
CTOTBI K KOMaHJHbIM peste. Baaroqapa TOMY, 4TO Kaxjan 
KOMaHa (POpMHpyeTCA H3 ABYX WaCTOT HM MMeeTCH BO3MO- 
X9KHOCTh H3MCHCHHA YaCTOT JIA KaxXZOH KOMaHAbI Nocper- 
CTBOM WHdpaTopHoro K#104a, B COUeTaHHH C NpHMeHeHHOK 
YacTOTHOH MOAYANWHeH, AoCTuraeTCAH AOCTaTOUHaA 3alllu- 
WICHHOCTb CHCTeMbI OT JIOMHBIX BKJNOUCHHH NOX AeHcTBHeEM 
CYYaHHbIX HJIH OpraHH3OBaHHbIX Nomex. CnemHaibHanw Ko- 
MaHZa B3pbIBa MOKeT ObITb HeMeJIEHHO Nosana nocpeg- 
CTBOM pevie Pg, KOHTAKTbI KOTOPOrO Pg YIPaBAAIOT KOMeOWIO- 


1 Jlamna c NePCMeHHBIM PeAKTHBHBIM CONPOTHBAeCHHEM B PpeKHME 
HHAYKTHBHOTO BKJIIOYeHHA. — TTpum. nepee. 
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wlumea pene P,. Bxmoyenve pene P, BbI3bIBaeT 34MbIKaHHe 
KOHTAKTOB Pg HW NepeKaqKy KOHTaKTa pz, UTO OGecneunBaeT 
llepHoAuyeckoe MOAKNO"eHHe ABYX [TeHepaTOPOB HH3KOi.. 
WaCTOTHI K BXOAy MOAYAATOpa (YaCTOTH OOYCJOBJEHbI NoJIO- 
3KeHHem WudpaTopHoro Koya). 

MoAyaAUHA YACTOTLI MpOMCXOAHT NOcpeACTBOM JAaMMbI 
C Me€peMeHHBIM peaKTHBHBIM cConpoTHBieHuemM (EF-12 8B 
HHAYKTHBHOM BKJIOYCHHH) B TreHepaTope MpomexyTouHOH 
yactoTs! [/7Y. TipomexytTownan yactota fy CMelliMBaeTca 
Buy O0BY Yay 


Come ony 


a 


Hs 


gueMBR KOMAN. 


EES 
al 


yacins 


Puc. 42. Ipnuuunuanbyaa cxemMa NpHeMHOH yCTaHOBKH 
ynpaBsenua”A No panuo FuKE8, 


Buy — ycuautTerb Beicoxo uactoTH; OBY — orpaHHvuHTeAb BRICOKOH “acTOTHI ; 

KY — KBapuesnit reHepaTop ybTpaBbicoxol yactoTh; FY — revepatop 

nipomexy Tounot sactoTe; Ca, — 1-t cmecuTenb; Cag — 2-ficmecutemb; VIIY — 

yeunutemb mpomexytTounol uacrote; O17Y — orpaHHuATenb npomexyTounolt 

Wactoty; Za —— Remofynatop (IceM -— xuckpumMunatop); YVHY — ycusatenb 
HU3KOH wacTOTLI. 
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C ybTpaBbicoKOH yacToToH fg KBapueBoro renepatopa KIY 
(ECH-11). Tlomyyaemaa acTOTHO-MOxyAHpoBaHHaA ulb- 
TpaBblcoKad yactota fs NofaeTcA wepes MmpoMexyTOUHYIO 
cTynenb (EF-14) Hua mnymumyabHpii BbIxoqHOH KacKag 
(ape namnpt LV-1) u u3snyyaetca mocpezcTBom 2-mMeTpoBoit 
CTepKHEBOH AHTeCHHBI. 

McTouHHkoM 9uIeKTpH¥eCKOH SHEPrHH ABAAeTCA akKy- 
MYyAATOpHad GaTapen Ha 12 6, IIuTanne nepegzaTunka nepe- 
MCHHBIM TOKOM MPOHCXOAMT OT BHOpauHoHHOrO mpeo6paso- 
BaTela, paOoTaiolero Ha uacToTe 60 ey. Bu6panMonHEt 
npeo6pa30BaTeyb BMeCcTe Cc TpaHctopMaTopoM, HbTpoM 
YW HEOHOBBIM CTAGHIH3ATOPOM pa3MellaeTca B IpHG6ope NHTAa- 
Hua ToKoM (WR-81). Benuunna norTpe6mnemoro ‘ToKa 
cocTaBanda 3,5—5 a. 

OrgjebHble mpH6opbi Mepesaiouelt yctanoBKu (FuKS-8) 
NOKa3saHbl Ha puc. 43. 


Puc. 43. Mepenatomaa ycranoBKa yipaBJieHHa No panvo K cHcTemMe 
FKL8 pups ,,BaaynyuKt-Bepxe”. 


Tpuemauk FuKE-8 sapasetca mpHemMHuKom §—retefo- 
AMHHOTO THNa c ABOHHbIM cmMecHTenemM (2ECH-11), orpann- 
UMTeNeM BbICOKOH uactoTs! (EF-14) u orpanmuntenem 
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npoMexkytouHow uactoTpr (EF-12) (cm. puc. 42). Tlocne 
AeMOAYIAWHH MpomexyTouHOh uactoTh f,=3 meey B 
aucKpHmMuHaTope DcM (EB-11) sBykosBble yacToTH, ycu- 
JI@HHbI€ YCHJMTeIeM HHM3KOH uacToTH (EF-14), nogawrTca 
Ha KOHTyppht D—C, wacTpoenuble Ha uacToTb f,... fs. 
HanpsaxeHuaA 3BYKOBBIX YacToT f,...f;, BbINeJIeHHbIe peso- 
HaHCHBIMH KOHTYpaMH, NOfaloTCA Ha BHINPAMHTeJIbHbIe dvle- 
MeHTBI H 3aTeM Ha Ce€TKH JlaMM sBksOveHHA (QGEDD-11) 
HCNOJIHHTeIbHBIX pete Py... Ps. Mogkmouenne yactot fy... fs 
K HCIOJIHHTeIbHEIM pee P,...P,; OCYWecTBAIAeTcH mpu 
NOMOWH WHdppaTopHoro UWiTeKepa, KOTOpbIH, NoZO6HO WHd- 
paTopHomy KJHOuy MepesaTuuka, HMeeT 4 CUKCHPOBaHHBbIX 
novioKeHHA. Takum o6pa30M, eCJIH KOMaHya NogaHa, TO 
PpeSOHaHCHble KOHTYPbI BbIAeIAT Te IBe YaCTOTbI, H3 KOTOPBIX 
COpMHpOBaHa aHHad KOMAaHAa, H 9TO BbIZOBeT cpadaThi- 
BaHHe COOTBeETCTBYIOUIUX pee P. KomanHgbl HempepbiBporo 
TOHA, COOTBETCTBYIOUHe MOJaHHbIM KOMaHJaM, OOpasyroTca 
NOCPeACTBOM 3AMBIKAHHA KOHTAKTOB P,... fs, kKoTOpnie B 10 
KOMOHHANHAX [10 Ba KOHTaKTa O6pa3yIoT WenouKH BKJIO- 
yenud. Komanya B3pbipa, NoZaHHad CO CTOPOHb! NepesaTuuKa 
TepekJi0veHHAMH KoNeOsouleroca pene P,, 3acTaBAAeT 
nepHosuuecku cpaOaTbBaTb pene P, HW yepes ero KOHTAKTHI 
(Ps) NWepHoguyecku cpaGaTpiBaTb pene P,. Ecnw KOHTaKTHI 
Pe 4 Pz paGoTaioT cuHiasHo, a 9TO OyzeT B TOM cuy4ae, 
eCIM IpHHATHI ,,TaKT’ BepeH, TO KOHJeHcaTop C OyyeT 
CTYMe€H¥ATO 3ApARKATbCA YEpe3 KOHTAKT Py HW Yepes HECKOJIbKO 
N€PpHOAOB NMOAKIOUCHYA BKJOUHT pee B3pbiBaTetA Pz, u 
P,, MOCpeACTBOM 3ueKTPpOHHOH samnbl (1/,EDD-11). 

IipwemHuk MMeeT MpefOxpaHuTesbHOe yCTpolicTBo Ha 
cayuai HempoxowseHHA KomaHy. Ecan 3a 20 cek. ne NpHHATO. 
HH OAHOM KOMAHJbI, TO BpeMeHHoe pee P, nogqaeT KOMaHAY 
»ABTOMATH¥eCKad OCTAHOBKa’”’. 

TlutaHve TOKOM MpHeMHHKa MpOM3BOAMTCA OT yCTpOhcTBa 
WR-82, KoTOopoe Tak»Ke HMeeT MpepbIBAaTeIb ANH Moy- 
YeHHA aHOZHOTO Hanpsxenua 250 e. Ycetpolictso WR-82 
YCTAHOBJICHO B paclipeyenHTebHOM 610Ke (KOTOPEI CcooT- 
BeTCTBYeT ycTpolicTBy perymHpopanua YP, cm. puc. 9). 
Cuna Toxa 12-BombTOBOH aAKKYMYJATOPHOH GaTapeu cocTa- 
BuneT 2,5—5,5 a. 

TipHOoph 6biH H3rOTOBJIeHHI B YETbIPeX Pa3/IM4HBIX Ba- 
pHaHtax, KOTOpble OTMHYANCb MWS MpHMeHAeMol YacTOTOH 
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Aula mepeqayd KoMaHA B AManasone YKB. Kpome toro, B 
KaXKJOM epefaTaHke H NpHeMHHKe MOrIH YCTaHaBJIHBaTECA 
TPH HH3KOUACTOTHBIX KaHalla NOCpeACTBOM H3MCHCHHA eM- 
KOCTH KoleOaTeIbHOrO KOHTypa renepaTopa NpoMexXyTOUHOH 
YacTOTBI. 

Pa6ouan ganbHOCTh jfelicTBHA pHOopoB Ha PpOBHOH 
Me€CTHOCTH COCTaBJIAeT OKOJIO 4 KM. TlepeqaTuHK WH IIPHeMHHK 
BecHJH 10 20 Ke, a NpHOophl nuTaHUA TOKOM — no 18 ke. 

3.511.12. Cuctema ynpaBnenua no paguo ,,Kenb—Crtpac- 
6ypr” [97]. Ora cucTema ynpaBjeHHA Mo pagno Obla pa3- 
pa6otana B 1939—1942 romax u Bo BpemMa BTOpoH MHUpoBOoH 
BOHHbI Halla JOBOJIbHO WIHpOKoe MpHMeHeHHe Ha (dpoHTe. 
Buauane ona Onlia Ucnolb3soBaHa TepmMaHckuM Hay4Ho- 
HCCJI€AOBATebCKHM ABHAallHOHHbIM HHCTUTyTOM (DVL) aaa 
yupapienua nagaomeh Gom6oh ,,Ppuyu-X” (3.523.1) u 
AaBHAlHOHHbIMH 3aBOaMH (pPHpMBI ,, XeHIeJIb”’ AIH WIaAHUpyio- 
ue OomOnl Hs-293 (3.523.2). Tlo3qHee sTa cucTema cTasa 
DPHMeHATLCH TAaKKe HW WIA TeeynpaBNeHHA ApyrumMu o6bek- 
Tamu (3.525). B wenax coxpanHeHua Talinbl paspa6oTKa u 
H3FOTOBJIGHHE CHCTeMbI OCYHIeCCTBIAJHCh He B OJHOM MeCTE, 
@ Pa3IM4HDIMH (HpMaMH HO, pyKkoBoscTBoM TexHH4eckoro 
ynpaBjieHua o6llero caMojeTocTpoeHufA B COTpyAHHueCTBe 
c OKCHepHMeHTaNbHOl cCTaHiHel BOeHHO-BOSAYWIHBIX CHI 
Tlenemrouge-Bect. B yacTHocTH, B CO3HaHHH OTACIbHbIX ee 
SJIEMEHTOB ObWIH 3aHATHI CJlelyrowlve PupMbl : 


UacTH cHcTeMbl Pupma 
Mepenatunk ,, Kean” »TejepyHKken”’, Bepanu 
Baok Monynatopa ,,Kenb” swlépe-Onta”’, Jleanunr 
AlaTuuk Komang ,,Kenp 1” (a048 
» Ppuu-!’’) DVL, ,,Jlépe-Onta‘‘, Jleinuur 
JlaTank Komang ,,Kenb 3” (a4 ABHalNOHHbIe saBogbl Xen- 
Hs-293) wea, Tice penbae 
Pacnpexeauterbubli 60K dlépe-Onta”’, Jletinuur, GEA, 
» Kerb’ W cheuvaibuble uacTu @Menp6ax H Ap. 
caMOeTHOH 6opToBoH ycTa- 
HOBKH 
Tipvemuuk ,,Ctpac6ypr” »CTaccebyptep Pynabyun”’, 
Cracebypr 
Pa3snuynaad anmapatypa gaa uc ,Jlése-Onta’, Jleinuur “ ap. 
NbITaHHA 


(Octaabuble uacTH IpHeMHOM yCTaHOBKH PpaCCMOTPeHb! HU Xe, 
B paszene 3.523.) 
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CucteMa mpeqHasHaualach AIA Nepeqauw ABYX He 3aBH- 
CHMBIX Apyr OT Apyra HeMpepbIBHBIX KOMAHA, pH 9TOM 
BeJIMYHHA KOM@HX MOrla H3MeHATLCA. STH ABe KOMAHJDI 
WaBasIH BOSMOMHOCTh OCYWECTBIAT TeseynpaBJeHHe weTa- 
TCIbHDIMH OOBEKTAMH OTHOCHTeIbHO AByxX oceH (2.312.3). 
Tlepegaua KoMaHy NpOusBOAHaCb NO paqHOJIMHHH Ha YJIbTpa- 
KOpoTKHX BowlHax (2.331.11). Hecyulaa wactota mMogysupo- 
BalaCb YeTbIDDMA 3BYKOBbIMH YaCTOTaMH, MpHyeM Kaan 
KOMaHAa OOpa30BbIBalacb JBYMA YACTOTAMH, KOTOpble MepH- 
OAMYECKH MepeKONaNCh (BpeMeHHAA MOAYIAUHA — 2,312.24, 
puc. 10,0; 19,6, 20,6 u 21). Ha puc. 44 us06paxena cTpyk- 
TYpHan CXeMa CHCTeMbI TesleyipaBieHHuA JIN nepezaun 
KOMaHA mo 9TOMy cmoco6y. Ona cocTOoHuT M3 yCTaHOBKH, 
HaxoOfsalelica Ha CopTy caMoueTa (nepefaiomlad yCTaHOBKa 
ylpaBieHua MO pafHo), H YCTaHOBKH, HaXxofAllelica Ha 
TeleyipaBlaeMoM oObekTe (pHeMHad ycTalloBKa yipapsje- 
Hua lo paguo) [97]. 


co Qo pete 7 
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Puc. 44. CrpyxtypnHaa cxema cuctembl ynpannenua no pafnHo 
»Keab—Crpac6ypr”. 


Ha 6opty camovieta (,,.1yHKT yupaBneHHa”’) HaxogMTcs 
maTtaukK komaHy AK, KoTopbili nepHoguyecku KOMMYTHpyeT 
Ape mapb!l HH3KHX YacToT OsloKa Mof”ysatopa BM, cootsercr- 
BeHHO 3€2aHHOM BeHYHHE KomaHApbl (cp. pHc. 20, d). BpicoKko- 
wacTOTHad SHeprHa nepegatuuka /7, lpomMoazyaNpoBaHnaa 
6noxom DM, u3nyyaetca mepenawuielt anrennoh /TA, Ota 
SHeprua MpHHHMaeTcA MpHemHOH anTenHol [7p. A na Oopty 
TeeynpaB.Inemoro OObekTa. B npvemuuKe /7p. npoucxogurT 
yennenuve UW AeMOAYIAUHA KOMA@HAHBIX YaCTOT, KOTOpble 
3aTemM Yepes (pHbTpHI (puc. 19, Ou 48) nepegaiotca Ha yeTpol- 
cTBa peryupoBanua YP, npuBOsAlIMe B ABMKeHHe OPpraHbl 
ynpapenia OY, u OY, o6enx oceli. 
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Una pei6opa Tow umH HHO HeECyUeH YaCTOTHI Cc TebI0 
mepeqauyw KOMaHA cHCTema uMejia 18 pa6ouvx KaHaJIOB B 
o6nacTH YJIbTpaKOPOTKHX BOJH (BHaYale OpalHch YaCTOTHI 
nopagka 50 mzey, a to3qHee o6acTb paOouHxX 4aCTOT He- 
CKOJIbKO CMeCTHIaCb B CTOPOHY Gomee JJIMHHBIX BOJIH). 
STH YACTOTHI CO3MaBaJIHCh NepewqaTuHKom 8-203 c KBapeBol 
cTaOuusannel. CMeHHbie KBapubl pa6oTamw Ha YaCcTOTaX 
B Ba pa3a MeHbIUMX, ¥eM paOoune. Tlocme kackaya YABOCHHA 
WaCTOTbI Ce€QOBal KOHCYHbI Kackag, cOOpaHHbi Ha ABYX 
namnax LS-50 c BbIXoqHOM MOUIHOCTHIO OKOVIO 30 em. Bpixoz- 
HOH KaCKay MOJYJIHpoOBasicA 10 AMEVIHTYAe Ha CeTKe C KOd- 
(puuUHeHTOM MOAyAauuH 40% no KaxAOMY KaHay HH3KOH 
yacTOTHI. 

UactoTs! KomMaug coctaBnamu | u 1,5 Key aa ogHol 
napa u 8 Hu 12 Key aA Apyroli napbl KoMaHy. OTH wacTOTHI 
co3sfaBaluch. B 60kKe Mofyiatopa MT-203, xoToppli umen 
ueTbIpe reHepatopa L—C ua mamnax RV 12-2000; reue- 
PpaTOpbl KOMMYTHPOBaJIHCb MOCpeCTBOM JaTYHKa KOMAaH] 
c yactoToh 5 unum 10 ey. Uepe3s ape nocnenyroulne mamnbt 
RV 12 P-2000 koMaHaHble “aCTOThI NOABOAWJIMCh K Mepe- 
maTanky. B jelicTBHTenbHocTH NepeKsioveHHe KOMAaHAHBIX 
KOHTAKTOB NO CpaBHeHHIio Cc IpHHWunvabHOH Cxemof (puc. 
45) npovcxogusio HecKombKO HHave. Komanguble KOHTaKTH! 
3AMbIKaJIH AHOJHBI€ CONMpOTHBJIeHHA FTeHepaTOpOB HH3Koi 
wacTOTh] B Tol NocmexoBaTembHOCTH, KOTOpad MNpHHATa 
AA o6pasopaHHua KomaHZ. 

TlepemaTuuk u 60K MOAYJATOpa YCTaHaBIMBaJINCh Ha 
Ppame, KoTOpand MNoOgBellIMBallach Ha amopTHsaTopax. Hx 
KpenieHHe Ha paMe OCYDIECTBANIOCh MPH NOMOMH CheuMaJb- 
HBIX 3A4MKOB, KOTOPbIe MO3BOJAJIM TPOM3BOZHTb ObICTpbIh 
MOHTAK HW JeMOHTaxK. Takai KOHCTPYKUHA KpenieHua Oba 
3QMMCTBOBaHa OT OopToBoH paguoycTaHoBKH FuG-10. Tu- 
TaHHe TOKOM OCYLIE€CTBIANOCb OT OOPTOBOli CeTH CaMouleTa 
(Hanpaxenve 24—28 ¢). AnofqHoe HanpaxKeune (800 u 210 @) 
flocTynasio oT npeo6pasopateta U 10/5, 

Ha puc. 45 npegzctTaBjleHbl B yNpPoueHHOM Bue BamkHell- 
IWHe COCTABHbIe YaCTH CaMOJIeTHOH Nepesalolie YCTAaHOBKH, 
»Kenb” — FuG-203. H3 npegctaBieHHbIX Ha CTpyKTypHO! 
CX€Me 3JIeMCHTOB ocoOoro paccMoTpeHHA Tpe6yeT AaTaHK 
KOMaHA. Ero Ha3HayeHHe COCTOHMT B MepHOAHYeCKOM 3aMbIKa- 
HHH KOM@HZUBIX KOHTaKTOB KK, u KK2 (cp. Take KK na pu. 
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19, 6 4 24) Takum o6pa3om, 4TOObI ONpeseMeHHOMY TMOs10 KeHHIO 
py%KH yMpaBleHuaA (Ha Hee BO3eHCTByeT onepaTop) cooT- 
BeTCTBOBaJIH Obl ABe ONPeAeMeHHbIe BeENHYHHH! KOMaHA (cp. 


Modynamopnent énox Nepedamaur Anmenna 


ay 


lipudop 
nacmpouxu 
Qumentsl 


| conn | 


—Aamyun Komaud 4 


Pue 45. [[punnunvanbyasa cxema mepegaiomenH ycTaHOBKHu 
yupaBrenua Mo paguo ,,Keab”. 


puc. 21) ana TeneynpaBeHHA OOBEKTOM OTHOCHTEIbHO ABYX 
ero oceli. YmpaBleHHe KOMaHAHBIMM KOHTAKTAaMH B paccMaTpH- 
BaeMOH YCTaHOBKe OCYINeECTBIACTCH NCCpeACTBOM MeXaHH- 
YecKoro YCTpolicTBa, KOTOpOe AVIA YIpaBJICHHA OTHOCHTEIbHO 
OHO ocu cxemMaTH¥eckH u306paxeHo Ha puc. 46 [97]. 


Puc. 47, Coctapasiomne 


KOMAaHAHBIX ycKopeHnh. 
a — NPAMOYrOUbHbLe KOOPAHHAaTbI, 
»Kenp-T”’, 6 — noasiphbie KOOpAMHATEI. 


Puc. 46. Banuxu gaTunKos 
KoMaHg ,,Keap-I” u 
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JIA HSMCHCHHA BEJIHUHHbI KOMaHAB! KOHTAKTHOE YCTpOHCTBO 
HepemellaeTca No JWIMHe Bpaliaolleroca BamHKa. TIpamMena- 
NHCb 2Ba THNA YCTpOHCTB: pa3syqeneHHbIt Ha ABe 4acTH 
BpallaiolkWHcA BaJIMK C IPH KHMalOWlMMHCA K HEMy KOHTAKT- 
HbIMH ULCTKAMH HW MCX@HHYeCCKHH MpHBOD B WeHCTBHe KOHTAaKTAa 
C MOMOULbIO @UrypHoro BawHKa C BbITOUKOH MO BHHTOBOH 
muuuu. B 3aBHCHMOCTH OT BHa KOHTAKTHOrO yCTpOlicTBa 
(KOHTaKT NepememlaeTcah napanebHO OCH BaJIHKa HJM NO 
ayre) H opMbl Npopua BaMKOB MOFyT ObITb NOJIyYeHbI 
pa3uIH4Hble 84BHCHMOCTH MeEXKAY NOOKeHHeEM Py4KH yopaBae- 
HHA H BeHUHHOH KoMaHgb. [lia yupaBjeHHaA B ABYX MVIO- 
CKOCTAX YCTAHaBJIMBAIOTCA ABa OAMHAKOBBIX BaJIHKa, KOTOPHIe 
BpallaloTca OT OAHOrO OOuero Bama NOCpeACTBOM ABHTAaTeIA 
NOCTOAHHOrO TOKa, HMelolero peryAATOp CKOpOcTH Bpallle- 
HHA H KOHTAKTHbIC yCTpoHCTBa, COOTBeTCTBYIOUINe ABYM 
KOOpAWHaTaM yiipaBneHHa. JlaTuMk Komaua ,,Kenp 1” 
(aa GoMObI ,,PpHyu-X” CKOpOCTb BpaleHHA BaNHKOB cocTa- 
Bisa 300 0o6/MHH) BbI_aBan KOM@HJbI B NpAMOyroubHOu 
CHCTeMe KOOpAHHaT (BeBO—BNpaBo, BBepX—BHH3). JlaTuHK 
KomaHy ,,Kenb IIT” (ana 6om6pt Hs-293 cxopoctb BpallleHHa 
BamHKoB cocTaBiana 600 o6/mHH) BbIqaBan KOMaHAbI B 
NOAPHOH cucTeme KOOpAMHaT (HAKIOH BMeBO — HaKJIOH 
BIpapo, K Welw — oT wet). (Cm. puc. 47 [97], a Taxxe 
pasgen 1.412, ta6a. 3.) 

B 6onee NO3qHHX BapHaHTax Obl MpeyCMOTpeH dIeKTPH- 
yeCKHH reHepaTOp HMITYJIbCOB (TaK Ha3bIBaeMbIit ,,KHIMKHION- 
eb” — MYJibTHBHOpaTop, cp. puc. 24, 4). B stom BapHanTe 
yipaBasdiollee yCTpolicTBo HMesO Bcero JBa NOTCHOMOMeTpa. 
Takad KOHCTpYKUHA 3HAYHTeIbHO yipolllana 9KCHMAyaTalHio, 
Tak KaK KOJIMYECTBO TIOABMXKHBIX UacTell pe3KO cOKpaTH- 
mocb. Bce octabHble wacTH yCTaHOBKH (610K MOsyaATOpa, 
nepeqaTuHk, NpH6op HacTpoOHku aHTeHHbI) BO BpemaA NoueTa 
He HYKMa/luCcb B OOCYXHBAHHH, H NOSTOMY HOCTYN K HUM 
JA YWICHOB SKHTIaKa Gb 3aKpbiT. CaMoJleTHad AaHTeHHA 
MpezctaBasna co6o mpopomounpi g~unonb V-o6pa3Hok 
(POpMEl, OHA PacTATHBasaCh MEXKAY cTaOumH3saTOpOM H ABYMA 
BBOJaMH, pacCiOJIO%KeHHbIMH B io3senn Ke AWaMeTpaJIbHO 
MIPOTHBONOJOKHO APyr K Apyry. 

YcTaHoBka TeleympaBneHHA M0 paqvo BKIIOYaa B 
ceOA, KpOMe OCHOBHBIX 6IOKOB, MpeACTaBJeCHHBIX Ha PKC. 
45, HEOOXOAHMbIX COOCTBEHHO WIA TeMeyMpaBeHHA, HCTOUHHK 
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NMTaHHA, a TakxKe OoubLICe YHCNO AONOAHUTEMbHbIX 9JIeEMeH- 
TOB, MpeHa3HayeHHbIX AA OOCAYKMBAHHA, KOHTpoA 
BK@oveunA. Bce STH JONOMHHTeMbHbIe SIeEMeHTbI ObIIH 
HeOOXOAHMbI AIX Toro, YTOOb! YNpaBAATb 3aNyckoM UpHem- 
HOH yCTaHOBKH B TeneynpaBsdemMoM OG6beKTe, NOATOTOBKON 
K cCOpacbipaHHiO H CaMHM cCOpacbiBaHvem ynpaBsjAemoro 
oO6beKTa, @ TaK2Ke YCTaHaBJMBaTb UpaBHbHYIO MocTeqoOBa- 
TEMbHOCTh MpoOueccoB NO BpeMeHH H peryMHpoOBaTb TeveHHe 
9THX Mponeccos. CoequHenue mexazy OopToBol ycTaHOBKOl 
caMouleTa H MpHeMHOH ycTaHOBKOH O MoMeHTa COpacpiBa- 
HHA OCYUeCTBIANOCh NOcpezcTBOM 14-IITHIPbKOBOrO pa3sbem- 
Horo coequHeHHA (puc. 86). 

Bain cosqaHbl Take HW OOpTOBble yCTaHOBKH WIA passH4y- 
HEIX TeJe€yMpaBsAeMbIX OGbEKTOB : 


»Kenb Ll? — 
FuG-203 a — ann cOpacpipanua ofHoii 6omO6pI 
»Ppau-X” 
»Kenb IIT”? 
FuG-203 b — ana cOpacbipanna OfHO GomOnbI 
Hs-293 
» K@uIb Iv” — 
FuG-203 ¢ — jaa cOpacbipaHua ma60 ognoh 6om- 
6b ,,Ppuu-X”, mH60 OHO GomOnl 
Hs-293. 
FuG-203 d 
H Bce mocesyt0- 
ie -—~ [Jin cOpacbipaHua no BEl6opy oT | 
no 4 6om6 ,,Ppuy-X” unau Hs-293. 
(,,Keab ID’? — 
FuG-204 —- HaseMHad pafuonepexaioman ycta- 


HOBKa Jia TemeynpaBeHHA MUHHa- 
TIOPHbIM camoseToMm ,,Apryc” MO-12, 
KOTOPHI MpHMeHAJICA B KayecTBe 3e- 
HUTHOK Muweun (3.526.34). na sToH 
YCTaHOBKH Obl WpeqHasHaveH 610K 
MonyaaTopa Tama MT-204, B kKoTOpom 
ObIIH H3MCHEHBI HH3KHe 4aCTOTHI). 


Takue GopToBble CHCTeMbI MOrsIM yCTaHaBJIHBaTbCA Ha 
camometax Tuma He-l1, Do-217, Fw-200, He-177 [25]. 
Boptosbie ycTraHoBKu ucTpeOuTene AA TeneynpaBreHHA 


174 Faaea 3 


a9 


No pagvo peaKTHBHbIMH CHapayaMH Kacca ,,BO3,yX—BosAlyx 
uMesm wudp FuG-206 (3.524.2). 

Cucrema TeneynpaBnenua FuG-203c¢ Hw nocweszyroulHe 
HMCIH OHHAKOBbIe CaMOJIeTHbIe NepeqaioliHe ycTaHOBKH 
Kak JIA CcOpacblBaHuA Nagaiomeh OomOn ,,Ppun-X”, Tak u 
AA naanupyioueh GomOn Hs-293, a mpHeMHble YCTaHOBKH 
yUpaBeHHA 0 pagHo, paGoTarolllve COBMeCTHO Cc Nepemaioliy- 
MH YCTaHOBKaMH, HM@JIM CBOH OCOOeHHOCTH H 3HauHTebHO 
OTMHYaNHCh Apyr OT Apyra B CXeMax coequHeHHA (2,312.1). 
HexoToppie ocoOeHHOCTH HMeJIHCb H B KOH*urypallnH Kopiyca 
YCTaHOBKH, 4TO Obilm0 OGycOBMeHO YCTpoHcTBOM Kopmyca 
camoro oObekTa TejleympaBanenua (3.523,1 Hu 3.523.2), 

TipHemHnk, IpHmMeHsABUIMAicA B O6enx ycTaHoBKax (FuG- 
230 a u FuG b), Opi ogun u ToT xe. Ha puc. 48 w306paxena 
O6moxcxema mpu6opa ,,Crpac6ypr” (E-230) [97]. Komanapi 
YpaBeHHA JIA OOCHX KOOPAHHAT pa3sseMAHCh NocpesCTBOM 
ABYX HA3KOUACTOTHBIX MONOCOBbIX (PUJIbTPOB Mocre NpesBapu- 
TeIbHOrO yCHNeHHA HH3KOH uacTOTH. Tlonocosple musbTpbl 
HponycKasu nomocpi yactToT fi, fo u fs, fy. Mocne nanbueitimero 
yYCHMeHHA OTAeNbHbIe YacTOTH! fi, fe, fs, fy BEICMANHCh peso- 
HaHCHBIMH KOHTYpaMy#, H TOCHe BbINpAMJeHHA CHrHaJibl nosa- 
BaJIMCb Ha OOMOTKH YpaBAAIOWAX NOMAPH3OBaHHBIX pee 
P, u P, (renerpaduoe pee T. ris.-64). 


Puc. 48 Baox-cxemMa npveMHuka yipaBseHHsA Mo paqHo 
»CTpac6ypr’ 
BYY — ycunutenb BbIcoKo uacToTH ; YITY — ycuautens npoMexyTOUHOn yac- 
ToT; VHY —ycuanteab Hu3KoH yacToTEl; Cu — cmecuTeap; I — renepatop; 
Um — Nemonyantop; APY — aptomatuueckus perynatop ypopua; AmIT — aBTo- 
MaTHueckan TOWHaN MogcTpolika; JTHA — npu6op vacrpoikn anTeHHBl. 


IIpvemybie ycTaHOBKH ympaBJieHHA No pagHo, onucaH- 
HbIe B paspene 3.523, npeacTaBAAioT cook YacTu, NpHco- 
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eWMHeEHHbIe K BbIXOAY mpHemunka. KouTakTbl Py W fo Ha 
puc. 85, 86 u 91 aABnaloTCH KOHTaKTaMH pele TIpHemHuKa 
(puc 48). 

Tlepppli BapHauT npuwemnuka ,,Crpac6ypr” (E-30) umen 
Ha BbIXOZe BMeCTO TenerpadHoro pee T aMMbl BKJOUCHHA 
guna RL12P-108. IIpwemunx E-230 nocne ycTaHoBKH Ha 
HeM peje BMeCTO JlaMn CcoOupasica Ha ammax BCero JHINb 
Tpex Tunos, a HMeHHO RV12 P-2000, RV12P-2001 u RG12D2. 

PaOouad YacToTa MpHeMHHKa yCTaHaBIMBalach Mpu 
NOMOILM CHeMMaIbHOrO BHHTa, HMeBIUerO COOTBETCTBEHHO 
KaHasam 18 @ukcupoBaHHblx NoAOKeHHH. Pa3yocTb YacTOT 
KaHasloB coctaBiana 100 Key. 

KouTypbl, onpexensiouue pa6ouyio YacToTy (YacToTy rete- 
pOJHHa H MpoMexyTOYHylo YacTOTY), HMeJIM TaKy!O XOpollyio 
TeMMepaTypHY!O KOMMC€HCalHiO, YTO ABTOMATHUeCKad TOWHAA 
noacTpokka (AucKpHMuHaTop — mamna ¢ NepeMeHHbIM peak- 
THBHBIM COMpOTHBIeHHeM, O6acTb NMogcTpoliku +35 Key) 
BO BceH paGoueli oO6aCTH IpesoTBpalllana onacHocTh yxoza 
H3 3aqaHHoro KaHana. Jia 9Toro KoneOaHua pa6douero 
“HaNpAKeHHA JOJKHbI OblIH ObITb B Tpeyeltax OlycKoB 
(2.74). Hactpofixa rerepoguHa Obila HeoOxo_quMa TOKO 
pH 3ameHe J1aMm. 

Tak Kak HalNpAXeHHOCTb MOA Y MpHCMHHKa CHJIbHO 
M3MeHA/aCb BO BPeMA NOMeTa TeeympaB.aemMoro OObeKTA C 
MOMCHTa ero COpacbIBaHHA HW JO BCTpeyH C Webio (H3MeHeHHe 
aNbHOCTH HM BUIHAHHE MHTepdepenuHu pacnpocTpanenua 
PaqHOBOJIH), TO K IpHCMHHKY MPeAbABAAJINCh CHeWHaJbHbIe 
TpeOoBaHHaA: MpHCMHHK JO/IKeH Ob HMETb XOPOlLlyto 
YYBCTBUTCIbHOCTb (OKONO 2 mKe) H B TO Ke BpeMaA ObITb B 
COCTOAHHH NepepabaTbilBaTbh Oombiloe BXOAHOe HallpAKeHHeE. 
O6sacTb peryHpoBaHHA ABTOMATHYECKOrO PeryATOpa YpOB- 
HA COCTaBANa UpHOau3suTembuo |: 105. 

3.511.13. Mogugpuxanua cuctemp ,,Keap—Crpac6ypr”. 
Cuctema, onvcaHHad B IpesbIyllem pasyene, npeacraBlana 
coOol cepHiinnl o6paszeu. C 1941 no 1944 rox npoBoguanch 
BCEBO3MOKHbIEe padoThl NO AaJbHelWemy YCoBeplleHCTBOBA- 
HHIO STOH CHCTeMBI. OTH paGOTbI BEIMCb B OCHOBHOM (upMOn 
»Ctacpyptep Pyuabyuk” nog pykopogcrsom T. Iirypma. 
B cBa3v c ye YNOMAHYTOM 3aMeHOH MexXaHMyecKorO AaTUMKa 
KOM@HJ MYJIbTHBHOpaTopoM Obln paspa6oTaH MeTOX, KOTOPbIli 
AaBanA BOSMOXKHOCTH H36eEKAaTb ,,owWHOKH tasoBoro cKayKka”’, 
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IIpuunHok BOSHHKHOBeEHHA STOH OWHOKH ABIATOCb TO, ITO 
IIpH Wepekmuo0geHHH C OfHOTO HesaBHcHMo padoTatoulero 
TeHepaTopa HH3KOl YacTOThI Ha APYrOH BBISHIBAJICA CKaYOK 
HallpAKeHUA, BEMYHHA KOTOPOrO 3aBHCela OT COOTHOLIeHHA 
3HayeHuH cas OOOUX HH3KOUACTOTHBIX HallpAKeHHH B MOMeHT 
HepekmoveHun. IToH omu6Kol o6ycoBeHo BOSHHKHOBeHHE 
Ha opranax ynpaBaenua (pyAx) HeKOTOpOH ,,pas6anaHcH- 
posku’”’ mpu K = const. BenegctBue 3ToH ,,pa36asaHcHpos- 
KH” He BBITOJHAOCb Tpe6oBaHve TOYHOCTH BOCTIpOH3Bexe- 
HHA KOM@HIb Tipu yupaBmenuu GomO6oh Hs-293, ycranosnen- 
Hoe mpod. Barnepom. Ina yayulleHHA TOUHOCTH BOCIIpoH3- 
BOJCTBA KOM@HJbI ObIJL YCOBeplIeHCTBOBaH OOK MOZyaATOpa, 
yeTbIpe He3aBHcHMO paOoTaiomlHx reHepaTopa E/C 3ameneubi 
ABYMA HH3KOUaCTOTHbIMH reHepaTOpamMH, paGouwHe YacTOTHI 
KOTOPbIX H3MCHAJIHCh Ha +0% OnarogqapA NapaNebHOMy 
BKAIOYCHHIO HHAYKTHBHOCTeH (oT MaTUHKa KOMAaHA nocpeg- 
CTBOM MONepeMeHHO OTHHPalOlHXCA AHOOB), SaTeM B NpHem- 
HHKe QHJIbTpYIOUINe yCTpOlcTBa AMA BbINeCHUA OTEIbHBIX 
yactoT fi, f. uu fs, fy (cM. puc. 48) Gblmw 3aMeHeHEI ABYMA 
HH3KOUACTOTHBIMH JHCKPHMUHaTOpaMH, KOTOpbie oGecneyH- 
Bald paOoTy NouJApHSOBaHHbIx pene (cm. pc. 51). Stor 
MpHeMHHK HOCH Ha3sBaHHe ,,MapOypr” wu HpeqHasHayauca 
mpekgye Bcero Aa 3CHHTHBIX paKeT (3.525.22), 

AnanorHuHad CxXeMa BBIXOZHOrO KacKaya Oblia mpesy- 
CMOTpeHa TaKxKe H JIA UpwemHuKa ,,Kompmap’”’ (#-232), 
KOTOPHI NpeqHasHadasicA AIA peakTHBHOTO CHapsga Kmacca 
»»BOSLyX—Bo3ayx” (Hs-298) (3.524.2) uw 3eHHTHOH pakeTbl 
(Hs-117), Ou pa6otaa c CHHXpOHHBIM WeTeKTHpOBaHHeM HU 
3aHHMaJl NOITOMY 3HAYHTeJIbHO MeHbIlle MeCTa, JeM reTepo- 
AWHHE npvemunK ,,Crpac6ypr”’. UyscTBHTembHocTb ero 
6bla MpHMepHo B 5 pa3 MeHbile, YeM HpHemHHKa E-230. 
IIpuemuuk ,,KombMap” Bbimyckana qdupMa ,,Ppu3eke 4H 
Téndusp” B BaGearpc6epre. 

TlepeqaTuux c yacToTHOH Mogzyasnuuel 8-205, paspa6oTan- 
HEI dupMokt ,,Jlopenn” B bepauue, Men Ha3Banue ,,T pelide- 
Banba’”’. IIpwemuHuk, mpequa3sHaueHHblh MA padoTh ¢ 
9THM NepezaTunkom E-235, naspipanca ,,Komp6epr’. OnHako 
CHCTeMbI © YacTOTHOH MOLyIAWHeH MpHMeHeHE! He ObIIH. 

Has Toro uTo6bl oGecneuHTb ycnelliHoe MpHMeHeHHe Tevie- 
YUpaBAAeMbIX OObEKTOB PH HaJlH4YHH HOMeX CO CTOPOHEI Npo- 
THBHHKa, Ha MpuMeHsAemol nosioce yacToT (48,2 — 49,9 mezey) 
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nepenaTuuka S-203 nu upvemuuka E-230 G6pia mpeny- 
CMOTpeHa BO3MOXHOCTh Tepexomwa Ha 3anacHble YaCTOTHI. 
Takue nepeyqaTuvKH H IPHeMHHKH BMecTe C Npunagexa- 
IMMH K HHM OpHOopaMu HacTpolku auTenupl (AGS-203, 
AGE-230 a ap.) oTcbIlauch Ha poHT B KavecTBe 3allacHbIx 
KOMITI€KTOB BOOpyKeHHA., Bomee no3saHue cuctempl FuG-203 
uw FuG-230 Opin ycoBeplieHCTBOBaHbl TaKHM O6pa3oM, 4TO 
OHH 6€3 OCOObIX JONOMHATEMbHBIX YCTPOHCTB MOFJIM HCTOb- 
3OBaTbCa H JWI OGCAYKHBAHHA JMHHA MpoBogHow cBaAsu 
(FuG-207/237 unu FuG-208/238, cm. 3.511.22 mw 3.511.223). 

3.511.14. Paguocuctempt ,,Korre’’. B To Bpemsa Kak CepHitHO 
BBINMYCKaBWUHeCA CHCTeMbI ympaBJeHHA nO paguo ,,Kenb— 
Crpac6ypr” paOoTanH Ha yuabTpaKkopoTKHx BomHax (50 
Mmeey), pupma ,,TenedyHkeH”’, HayHHad mpuHmepHo c 1944 
rofa, CTala BbIMYCKaTb HOBYIO, YCOBepueHCTBOBaHHYI0 CHCTE- 
My, paOoTaBUIyio Ha BOJIHaX JeWMMeTpoBoro AMana3s0Ha 
(1100 meey, As 27 cm). Lenaa cepua paspa6oToK log 
Ha3BaHHem ,,Korre’’ OXBaTbIBadIa H€CKOJIbKO MOfenelH, mpen- 
CTaBIABLUHX pasHbie sTalbl pasBuTua. B stux paspa6oTKax 
6ombuIoe 3HaveHHe MpHAaBaoch Mpexye BCero BOSMOMKHOCTH 
YHHBepCcabHOrO MPHMCHEHHA OTJENbHbIX YCTAHOBOK UH MIpH- 
6opos. Moutax pa3uIM4yHbIX cHcTeM (HampuMep, AIA Tese- 
ypapademMblx 6oM6 4H BCCBO3MOKHbIX 3€HHTHBIX paKeT) 
WOJLKEH TO BOSMOXHOCTH OCYIeCTBAATBCA TO MIpHHWITy 
Pa3MeIICHHA OTJCbHBIX Y3IOB B CNeWHabHbIX AUMKAaX, 
KOTOPble€ JerKO MOryT COCAHHATECH Mexy coGoh (cpaBHuTe, 
HanpuMep, cucremy ,,Pefiunang’’, 3.525.2). OcHoBHoe mpe- 
HMYUecTBO Tepexoga oT O6aCTH YAbTPaKOPOTKUX BOTH K 
OOaCTH JENHMeCTPOBEIX BOJIH COCTOAO B TOM, YTO B Mocex- 
HeM clydae OopToBad aHTeHHa Mora, C OAHOH CTOpOHHl, 
HM€Tb TOpa3qO MeHbIUMe pasMephl, a c Apyro — ycTanaBau- 
BaTbCA C ONpeseseHHOH AHarpaMMOl HallpaBseHHOCTH (2.73). 
STo MoNOKeHHe WaBaslO BO3MOXHOCTh YCTa@HaBMBaTb Ha 
OopTy TeleynpaBssemoro OObEKTA AMSICKTPHYECKYIO aHTeH- 
HY, B TO BPeMH KAK HA@3e€MHbI€E YCTaHOBKH CHaO2KaJHCb 
OTpaxkaTeMbHbIMU CHCTeMaMH. 

TlepegaTuvk elMMeTpoBoro AMana3soHa pa6oTan Ha Ma- 
Jora6apHTHBIX JaMMmax C JHCKOBbIMM BIaiMH H HMes aBTO- 
MaTH4ecKylO NOAcTpoOHKy YacToTH. OnbiTHbIM o6pa3siloM 
Takoro MepewaTuHka ABAAICA NepenaTunK ,,Kah’’. Jina 
cepHitHoro BEINycKa Obl 3allaHHpoBaH Mepegatuuk .,Kpan”’, 


12 Teneynpannenne 
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—— dn soa elttbantn, 


CamMouleTHble Mepefaiolujve yCTaHOBKH HMeH OOo3HayeHHA 
FuG-512, FuG-513 a7. 4. ipHemupie ycraHoBKn umMean o6o- 
3HaueHve FuG-530, FuG-53! ut... B xayane npenycmatpu- 
BaJICA CHHXPOHHO-pedbieKcHbId NpveMHHK ,,Bpur’, a MosqHee 
O6bIn Co3qaH TeTepOAHHHbIH mpHeMHHK ,,Pperat’. HysKo- 
YaCTOTHAA YacTb STOTO HpHeMHUKa paOoTaa Tak Ke, Kak 
H HH3KOWaCTOTHAA YacTb mpHoopos ,,Map6ypr’” (3.511.13) 
wu ,,Jlyfic6ypr” (3.511.22) c mepexmioueHvem uacToT 6¢3 
asoBblx ckauKos (cp. pue. 51). Baok Mogxyastopa ,,KyHo’’, 
COCTaBIABWUIHH YacTb Mepegaroulei ycTaHOBKH, CoyepxKan 
wpa reHepaTopa HH3KOH YaCTOThI, KOTOPble AaBallu rpynmbl 
cmeqoBaHHa yacToT 6—9 Key u 13—16 Key. 

B KatecTBe 2aTYHKOB KOMaHy Oblma paspaboTaHa nena 
cepa MpHOopoB, KOTOpble B 3aBHCHMOCTH OT KOHKPeTHBIX 
YCNOBHH NpuCcnocoOAANHCh WA TeX HIM HHBIX TeleynpaBan- 
eMBIX OOBEKTOB HW COOTBETCTBEHHO THITY OObeKTA pasJIHUaIMCb 
Ho CHcTeMaM KoopgHHaT yipasnenua (1.412) u no yacToTam 
KomMyTauHH (2,312.24). Jlarank Kkomang ,,Knannep” umen 
Ba MOTeHWHOMeTpa CO CpeqHHMH TOUKaMH. J[BH2KKH 9THX 
NOTCHUHOMETPOB MepeCTaBAMHCh B TO HIM HHOe NOOKeHHE 
HpH MOMOUM py4kH ynpaBlenna. Y yaTunka AA yupaBseHHA 
B HOJApPHbIX KOOPAMHATaX HMeMOCch ocoboe npHcnocob.e- 
He — TaK HaSbIBaeMbIi ,,KOMMac”’, KOTOpbIit WaBadl BO3MOIK- 
HOCTb OOecneuuTb Nogayy KOMaHA AVIA Nomepeyvoro yupaBule- 
HHA B npegenax 360°. OT aTUHKa KoMaHy ,,Kaannep” Hanpa- 
wKeHHA mocToAHHOTO ToKa (—210...0... +210 e) nowa- 
BaJIUCh Ha JONOMHATeNbHbIA npHOop (,,KapTs” nan ,,[lonb” 
AA YpaBeHHA B NpAMOYrOosbHOH HIM NoAApHOH cHcTeme 
KOOPAHHAT COOTBETCTBEHHO). STOT RONOMHHTeMbHBIN npHOop 
CocTOAN 43 AByX reHepaTOpoB nvoO6pasHoro HanpsAKeHHA 
H ABYX TeerpapHbIxX peme. OTHOCHTebHad 3aMKHYTOCTb 
KOHTaKTOB 9THX pele HaBHO H3MeHAach OnlarogapA cMe- 
WeHHIO HYyJeBOH JHHHH NuNOOOpasHoro HanpsxKeHuA 3a 
cueT HanpsKeHHA, No“aBaeMoro C AaTUHKa KOMAHA. 

Kpome Toro, Oba NpeAycMoTpeHa BO3MOMKHOCTb Nosay 
HONOIHHTCAbHOH OTACMbHOH KOMA@HAbI (HaNpHMep, KOMaHABbI 
B3pbiBa, cp. pasgemb! 2.612 u 3.514). pw stom ona napa 
YaCTOT, OOpa3yiollux KOMaHAY, NepeKsuoyalach Ha YacTOTY 
KoMMyTauHH 200 ey, BCMeACTBHeE Yero cpa6aTbIBano oco6o0e 
pele, NOAKMOYeHHOe K BbLIXOLY NpHeMHHKa. 

3.511.15. Cuctema ynpaBlenua no paguvo ,,NY”. Cuctema 
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»NY” 6pina paspa6oTana B repmanckom Hayuno-nccaeoBa- 
TeNbCKOM HHCTHTYTe BM® B Hok6panyzenGypre copmecTHO Cc 
HcnpitaterbHo# cranune BBC 8 Torauxaden-Xexcourp yu- 
qe, a Takxke pH yyacTun dupmpl ,,Cumenc u Taspcxe’. 
Cuctema mpegqHa3sHauanach Ja GeciipoBogqHoro ynpaBJeHHA 
Topnegamu. OcHoBHoe 3aTpyaHeHHe pH co3qaHuH 9TOH 
CHCTeMbI OGYCJOBJINBaOCh TeM (aKTOM, 4TO 3eKTpoMar- 
HHTHBI€ BOJIHbI, MPOHHKaA B BOY, UpesBLIYahHO CHJIbHO 
HOPMOWMaloTca, H YeM BbIILe HX YaCTOTA, TeM CHJIbHee IIpOHCXo- 
AMT norvoulenne. 

Torga nonpo6oBasH NpoBOsNTb HcCeHOBaHAA Ha AJIMHHBIX 
BONHaX (YacTOTbh! Nopagka 100 xey). OgHako nepeqaTunK 
MOUHOCTHIO 100 em, paspa6oTaHHbIt AIA OKCIyaTayun Ha 
CaMOJieTe, HM@JI BCJIeEACTBHe STOTO AOBONBHO GoubuHe ra6ba- 
puTbl SnayuTebHble NoTepu, MexAy MpouwM, Oblu o6ycn0- 
BJICHbI TaKKe GO/IbUMMH HallpAKeHHAMH B AHTCHHE. 

YnpaBaleHve NpeqycMaTpHBaNOCch TOMbKO BOKpyr BepTH- 
KaJIbHOL OCH TOpNegbI NO Kypcy pH BU3yaJIbHOM HaGJUOeHHH 
(No cieny, O6pa3yrollemycA 3a CUeT BLIXOMa Ha MOBCPXHOCTb 
NY3bIPbKOB BO3LYXa WH Kpacalero BelllecTBa). Mmenaca 
BOSMO2XKHOCTb HOZaTh JONOMHUTEIbHBIC KOMAHIbI JIA BCIVIBI- 
THA, MpOH3BoACTBa B3pHiBa u T. M. HacKkombKo H3BeCTHO 
aBTOpy, 9Ta CHCTeMa YNpaBJIeHHA B CBOeH OMbITHOH CTaqHH 
He yyallach H Oblla 3aMeHena CHCTeMOli yrpaBneHHA m0 
npopogam ,,NYK” (3,511.25). 

3.511.16. Cuctema ynpaBjleHHa mocpeacTBOM pagquosmy4a. 
Bee cucTembl ynpaBleHHa No pagwo, pacCMOTpeHHble HaMH B 
9TOM pa3jee, padoTalu NO NIpHHUMNy Telenepesayu KOMaHA 
yupapnenua (2.31). Sgecb MpHBexeH TOJbKO OAHH UpHMep 
WpakTHyecKkoro MpHMeHeHHA cMoco6a ynpaBeHHAaA nocpes- 
CTBOM pagvomyya (2.32), ecnu He CUMTATb ONbITOB No npH- 
MeHeHHIO MasKOB Caleno# nocagKu!, Takum npHMepom ABJIS- 
eTCA ylpaBleHHe aibHeH pakeTtoH A-4 nocpeyzcTBoM Ha- 
IpaBAssiowen NwocKoctTy (3.522), 

Tleppasa Mogejtb cuctempl ,, apatin I’ 6pina o6opyzoBana 
Ha3€MHbIM [lepeqaTUHKOM ,,Xa39"? MOUHOCTbIO 1 Kem c 
pa6ouel uactoTol 50 mzey. SToT NepegaTuHkK MOcpezCTBOM 


1 TIpumepuo B 1940 rony mpoBoAHauch ONBITEI MO ynpaBaseHHlo 
Cc CamovieTa Mlanupyionieh 6om6oH mocpexzCcTBoM AByxoceBoro paHo- 
ayua (cuctema V—H — sBepTukabHuo-ropu30HTaibHoe ynpaBsenHe), 
HO OHH BCKope ObINH tpekpalmeHbl. 
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cnelvasbHoro ycTpolicTBa gana caBura cda3sp1 PB nutan zBa 
qunona J, 4 Ty, koTopble pacnonaraiucb B ropH30HTasbHoli 
HAOCKOCTH Ha yaanenHH 200 m aApyr oT apyra (puc. 49). 


A 


, +90°s fm 25 Key 


S~Breu SOE Sea) ets, Hanposnenue 
aa pe ebicmpena 
a ae 
0° 5 =8Key, 
Ae 


Puc. 49. Ha3emnaa yabTpakopOTKOBOJHOBaA YCTaHOBKa AA 
co3qaHHa Bexvymeh maocKkocty, ,,apaku I’. 


YcTaHoBka Haxogusach B 12 Km Nosaqu MecTa cTapta 
paxetnr A-4, JImarpaMMa HallpaBAeHHOCTH NpepbiIBHCTO KOM- 
MYTHpOBalach NocpezcTBom dasoBpamlateaa PB c nocTosx- 
HOH uacToToH 50 24 MpH NOMOUIH CHHXpOHHOro MoTopa, 
KOTOPHIH OJHOBPeMeHHO OCYHIeECTBAA HW KOMMYTAILHIO MO- 
ayaadTopa mepesaTuuka Takum o6pa30M, YTO B OJHOM Hoso- 
2%KeHHH BbIPaOaTbIBalacb YacTOTa MonyaauHH 5 Key, a B 
Apyrom — 8 xey (MeTog onvcaH B pasfenax 2.321.5 uw 2.322.2). 

MoTopH30BaHHaf Ha3eMHaA YCTaHOBKa HOCHNa Ha3Ba- 
uve ,,lapaliv 1” 6 [46]. IIpHemyad ycTanoBKa gua 9TOL 
cucTeMpl (mpHemMuHHkK ,,Ilanarali(ct)’) onucaHa B pa3yeuse 
3.522 (cM. puc. 77). 

B cucteme ,, asain II”, paspa6oTaHHok tbupmoii ,, Tevie- 
(byHKen’’, clepBa ObiIo MpexycCMoTpeHo MpHMeHeHHe OTpa- 
ated ,,Biopu6ypr-Pu3s” (7 m) B coeqHHeHHH c MepefaT- 
qHKOM, paOoTaioulHM B ~Hana3oHe YacToT 500 meey (,,Llene- 
6ec”’). OnHako HP HCMbITaHHH STO CHCTeMbI ObIIH Nowy- 
YeHbI H€YJOBJICTBOPHTeJIbHbIe JaHHble, B YaCTHOCTH, H3-3a 
BOSHHKWero HpOTHBOpewHA Mey TpeOoBanHem JocTaTou- 
HOH TOWHOCTH H Me@XaHHYecKOH MpOyHOCThIO OTpaKaTelA 
»»Pu39” (,,HasxopH’’). 

Hlanbuetieh cTyMeHbio pasBHTHA ABIAIACh paspa6oTKa 
ycCTaHoOBKH, padoTalouleH Ha yacTote 1500 meey c 4-MeTpOBbIM 
oTpaxatenem (A e 20 cm) [15]. 

38.511.2, CuctTeMB yunpaBmeHHA NO Apo 
BOMaM (2,332). 
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3.511.21. Cuctema ynpaBaeHua no nposogam ,,lfonuap”. 
CucTema, NpHMeHABWAACA JA TeneynpaBieHHA TaHKeTKOL 
»Llomuap” (3.526.11), pa6orana mo MeToxzy nepezaun oTLemb- 
HBIX KOMaHA (2.311.21) mo AByxnpoBogHOH wHHMH CBA3H 
(2.332.12), BaimomHeHue TOM HM HHOM KOMaHJbI OCylecTBAA- 
JOCb OaroqapA pasNUdHOMYy NOpAAKy nosawH AMNyABCOB 
NOCTOAHHOrO TOKa (2.332.21), CaeqoBaHHe HMNYJbCOB MO2KHO 
6ObIIO H3MEHATh IPH NOMOWIM wudpupyrouiero ycTpolictBa. 
YertpolicTBo WaTuika KOMaH Obiln0 noxo6Ho mpHOopy 
KyG-2 (cp. puc. 43). 

3.511.22. Cucrema ynpaBjaeHua no MpoBogaM ,,/JlopTMyHo— 
Ulylic6ypr’”. Kak yoxe ynomuHastocb B pa3yene 3.511.13, 
HauuHaa c 1943 roma JAA CHCTeMbI ynpaBAeHuA No paguo 
FuG-203—Fu-230 (,,Keab—Ctpac6ypr’’) 6blia mpezycmotpe- 
Ha BO3MO2KHOCTb Nepexofa OT Nepesauu KOoMaHA ynpaBeHHA 
NO paqvo K Mepegave No MpoBOAHOM AMHHM CBA3H B CAyyae 
SHAYMTeIBHLIX PANHOMOMEX CO CTOPOHE! MpoTHBHHKa (2.72). 
CootpetcTBylolijad nepecTaHoBKa BbITAqeta MpUMepHo Tak : 
BMeCTO CaMOJe€THOH Mepefawmeh ycranoBpKu FuG-203 npu- 
MeHaacb ycTaHoBKa FuG-207, Kxotopaa mowyyanacb Ha 
6a3e ycTaHoBKH FuG-207 B pesyabTaTe 3aMeHbI O60Ka 
mMozyantopa MT-203 (,,Kenb”) renepaTopom HU38KOM YacTOTHl 
(,,.dymMMep”’) Su-207 (,,JoptmyHy”’), 3aMeHbI ybTpaKOpOTKO- 
BOJIHOBOTO NepegaTauka 8-203 (,,Kemb”) ycumuTelem HUSKOH 
yactoTn! S-207 u ycTaHOoBKH AByX KaTYyUIeK Cc MpoBoyamu 
¢ o6€HX CTOPOH CaMoueTa C BKJIOYeHHeM HX Yepes NpHoop 
cormacoBaHua mpoBogos LGS-207. BmMecto mpHemHon ycra- 
HOBKH FuG-230 6 (B 6om6e Hs-293) Obima npuMeHeHa ycTa- 
HoBKa FuG-237. Sta ycraHoBKa oTAMYadaCh OT yCTaHOBKH 
FuG-230 6 Tem, uTO B Hel YbTpakKOPOTKOBOJHOBbIL mpHem- 
HuK E-230 (,,Crpac6ypr’’) 6blt 3aMeHeH IPHeMHUKOM ynpaBae- 
HUA mo mpoBogzam E-237 (,,]lyfic6ypr”), a Take TeM, 4TO 
ObINO YCTAHOBNeHO Be KaTYWKH C MpOBOJOM C OGeuX CTOPOH 
TemeympaBaaemoro oObeKtTa. KaTywKH ObIMH BKJIOUCHbI 
yepes mpu6op cormacoBaHua mposozos LGE-237. Crpyxtyp- 
Had CxeMa MOAOGHOH MepewayH HU3KOH YaCTOTHI NO ABYM 
TpopofamM (2.332.12—2.332.22) mpencrapnena ua puc. 50. 

Tpunuun geticrsua cuctempl ,,JoptmyHa—lyic6ypr” 
CTAHOBHTCA ACHBIM, ECM pacCMOTpeTb CxeMy, H306pa KeHHYIO 
Ha puc.51. Komangupift kontakt KK JaTuuka Komany (Ge-206, 
cp. puc. 46) mogKmouaeT kK Anony AO nanpaxKenne oT 
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HCTOUHHKA TMTaHHA MonepeMeHHO TO TOO%*KHTeMbHOe, TO 
OTpulatTeibHoe. Baarofapi 9TOMY HHAYKTHBHOCTA LD} 
NepHosMyeckH MOAKMOUaeTCA NapaebHO HU3KOYAaCTOT- 
HOMy KomeOaTenbHOMy KOoHTypy L—C, scnegcTBue vero 


Ge-2035 $u-207 $-207 L6S-207 -—(_) () LGE-237 F-237 
] 1 H yompodemey 
As] =| i Kamywnu \"posoda, Kamyuinu perytuposanun 
Aynm ynpaenenun (camonem). C ) C ) Teneympaaagemsia 


l edsexm (domba) 


Puc. 50. CrpyktTypHas cxemMa HU3KOUaCTOTHOH CHCTeMbI 
ylpapaenua no mposogam ,,doptmyya—yhc6ypr”. 


“acToTa KONeGaHHil U3MeHAeTCA CHHXPOHHO JaTUMKy KOMaHA 
M@KLY ABYMA NOCTOAHHBIMH BeMM4HHaMH f, u fo. JIucKkpuMH- 
HaTop Ha BbIXOJe IpHemunka E-237 6pla HacTpoeH Ha CpeZHIOIO 


wacToTy HW NOChIMIaT NMONMePpCMEHHO NMOJIOMUTCIbHbIe 


2 
HM OTPHUaTeAbuble HMMYJbChI BbIXOAHOTO HaNpaAKeHHA Ha 
NOoAApusoBaHHoe pene P (TenerpadHoe peje). CuctTema 
B UeIOM HMesa 2Ba AaHaIOTHUHbIX KaHasa. JA CHCTeMBI 
»JlopTMyHa—Jlyic6ypr’’ cpeaHuve YacToTbl coctaBaaau 450 
uw 700 ey coTKnoHeHHem +5% (f, = 422 ey, f. = 473 2y, 
fs = 665 ey, f, = 735 2y). Tpuemuuk nosBonaa 3Ha- 
YHTEIbHO peryAHpoBaTb KoadpuyueHT ycunenua u Oni 
cHaOxKeH orpaHuyHtenem. Sto Obino cxemaHo AAA Toro, 
4UTOOLI BXOZHOe HalpsAxKeHHe, U3MeHABIeeca B Wpesetax 
ot 100 @ go 100 me, Morano 6niTb ycuneHo JO HallpaxKeHHa, 
HOCTaTOUHOTO AWA CpaOaTbiBaHua pene BbIxoga. B mpuem- 
HUKe Hw TepesaTunKe B KaveCTBE BKAIOUAIOIUX THOLOB NpH- 
MeHANHCh Jamupl RG-12-D2. 


Mamun somand 
} 3S 
3 
"] 


Kommymamop yacmomer Aucnpumunamop npuemnuna 


Puc. 51. [[pwuuunuanbyaat cxema HuskouactoTHoll 
KOMMyTauuu cuctem ,,optmyuHa—yiic6ypr” u ,,Map- 
6ypr’ (418 o2HOH NaocKocTH yupaBwJeHHa). 
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Bul6op Ha3sBaHHbIX paOoynx yacToT onpefsenamcA UCXOAA 
H3 BeCa NpOBosa H ero CTOHMOCTH, C OAHOK CTOPOHH! (HU3KaA 
qacToTa o6ycOBAUBaeT OoublWok Bec), u nOTepAMH B Npo- 
BpofaxX — C Apyrol (BbICoKaa 4acToTa O6ycnoBAMBaeT Oomb- 
wie NOTepH BCAeACTBHE NOBbIWCHHA HHAYKTHBHOCTH MpoBo- 
HOB). 

TpyAHOcTH TaKOro yipaBIeHHA no npoBosaM 3akm10ua- 
JIMCb HE CTOMbKO B Choco6e yipaBAeHHA H KOHCTPyKTHBHOM 
BHINOMHEHHH alnapaTypbi yipaBsJeHHA, CKOAbBKO B KOHCTPYyK- 
THBHOK paspaOoTkKe KaTylWeK C NPpOBOAaMH JA JIMHMH CBA3H. 
K kKaTylKaM NpOBOLHOH AMHHH CBA3H MpeAbABAAUIMCh Cule- 
ayiollve Tpe6oBanHa. 

1. TIpopogq omen Obit O6aqaTb AocTaTouHOK npoy- 
HOCTbIO, YTOOI BLIJeEPAKHBATb 3HAYHTCbHbIC Hapa KeHHA, 
BOSHHKaloliive NPY BbITATHBAHHU efO H3 KaTYINKH c GombuIOn 
CKOPOCTbIO, a TAKKE HMETb HE CAHUIKOM GOWbilIoe OMMYeCKOe 
compoTuBjeHue. BmecTe c TeM MpoBod om xKeH Obla ObITb 
KaK MOKHO TOHbIUe, YTOGb] CFO YMECTHJIOCb BO3MO2KHO 
Gonplue Ha KaTyuIKe HeGOMbWOrO OG6beMa. 

2. TaK Kak H30MpOBaHHble BATKH IpoBosa B KaTyliKe 
CO3MaioT OObIUYIO HHAYKTHBHOCTb, BbISbIBAIOLNy!O Goble 
HOTepH pH MpHMCHeCHHH 3BYKOBBIX YACTOT, TO pH HAMOTKE. 
HEOOXOAHMO CJIEJHTb 3a TEM, UTOObI COM NpoBosa Ha KaTyWIKe 
ObiImH TO Kpafinefl Mepe KOPpOTKO3AMKHYTBIMH. 


Om nepedamuuxa 


Hamywuna 
na cdmoseme 


Coedunumenoneia 


mpoc 

a Mypma 
C—~J _ Tpoe, ocsobam - 
Npoeod x darowgud nposod 
1pUeMRUi @uxcupyrouua 


coe ee UU 


Kamyuna 
Ha cHapade 


Puc. 52. Pacnonomwenve Katyuiek cucTemMbl yopaBaAeHun 
no nposonam ,,Jloptmynaz—Jlyic6ypr”’, 
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Jia STOK UeAH NPHMeCHANICA HOKPBITbIH H30AUHOHEDIM 
JaKOM CTaIbHOH NpOBoA (posmbHaA MpoBooKa) AHaMeTpoM 
okono 0,3 mm (B ucTouHuKe [25] yKasbiRaetca 0,1 mm). 
TIpopol yk#aqbBaica BUTKaMH TaKHM oOG6pa3o0M, 4TOOBI 
O6pasoBaTb UMAMHApHyecKoe Teo, KOTOpoe 3aTeM Mpo- 
KAe€HUBANOCh CICUMaIbHbIM BeleCTBOM (4TOOLI H3G6e%KAaTb 
H3JIOMOB IIpoBofxa pH ero BBITATHBaHHH). Takad Mpoksecuan 
KaTyWKa ToMeljaacb B O6TeKaTene. HapyxHble BUTKH 
OCTABIAAUCh OFOJeCHHBIMH, uTOOBL OGecneyHTb KOpOTKOe 
3aMbIKaHHe MexXKAy CiOAMU ONarosqapA MpueraHnio Hapyx- 
HbIX BHTKOB K BHYTpeHHeH MeTaJJuyecKOH NnoBepXHOCTH 
oOtekaTesa. 

KaTylwiku NomapHo ycTaHaBaAuBasuch Ha CaMoseTe 4 Ha 
cOpacbiBaeMoM OOBeKTe C TaKHM pacyueTOM, YTOObI Neperx 
COpacbiIBaHHeM OHH HaXOMHWHCb HeMocpefCTBeHHO Apyr Haz 
Apyrom (pwc. 52). BuytpeHHul KoHel mpopofa Kaxpor 
KaTYLUKH C MOMOLIbIO Tpoca BbIBOAMACA Yepes xOpolia cMa- 
3aHHOe OTBepcTve B WeHTpe OOTeKaTeA M CuKCHPOBaaCA 
NOcpeACTBOM wnHaHHTa. IIpu cOpacbrpanuH TeneynpaBase- 
MOFO OObEKTA LUINHHTHI YlaAHCch, H Nog AeHCTBHEM BCTpey- 
HOrO HOTOKA BOSAYXa MpOBOAa BEITATHBaANHCh H3 KaTyWeK 
(B APyrOM KOHCTPpyKTHBHOM BapvanTe pa3s6m0KHpoBKa Mmpo- 
BOOB Tipw cOpacniBaHnu GOMObI OCyecTBAAAach NmpH To- 
MOH nuponatpoua). IIpoBoy BbITATHBaICA U3 OGeHX KaTy- 
UI€K OMHOBPeMeHHO H MpH 9TOM MefIeHHO ONycKascA BHUS. 
IIpHHuHnnaibHad CxeMa pacnouioxKeHHA TeneynpaBademoro 
OOBeKTa H NPOBOAHOH AHHH CBA3H NO MpOWeCcTBAH HeKOTO- 
poro BpemeHv Nocne OTAeMeHHA TeneympaBademoro OOBeKTAa 
OT CaMOvieTa Zana Ha puc. 53, 

Cuctrema ympaBneHHa to mposogam FuG-207/FuG-237 
Oblla paspa6oTaHa JA TeneynpaBneHHuA maanupyrollen 
6om6oH (3.523.2). KaTyuiku Ha TemeynpaBademomM oGbexTe 
yCTaHaBJMBaJUCb Ha KOHCOAAX Kpbina. [lnanupyroujaa 6om6a 
Hs-293 umena pasmax xKpbia 2,90 m [9], B cBa3H c 4eM 
BOJIHOBOe COMPOTUBeHHe ABYX MpOBOMOB COCTaBAAMO OKONO 
1200 om. Buixog mepezaTunka oCyliecTBAAACA uepes mpH6op 
cormacoBaHHa mpoBogop LGS-207, Ha sBxoge mpHemHuka 
TaK Ke HPUMeHAACA Mpuoop cormacoBanua npoBoszos LGE-237. 
TIpopoza umMenu cmexyioulyio AAHHy : 

B KATYUIKe, paclouo*KeHHOH Ha camoseTe, —12 Km; 

B KaTYillKe, pacnomoKeHHOH Ha TeeympaBJIAeMOoM OObEK- 


TIpumeptt e@binoAKeNAlx u chpoeKmupoeaNnelx cucmem 185 


Te, — 18 xm, Takum o6pa3oM, AvHHA CBA3H UMena OOILyIO 
qauny 30 Km. 

Annapatypa ympaBnewua mo mpoBogam paspa6aTbIBa- 
aCb HW M3rOTOBAAIAaCh @UpMon ,,Cracpyptep PyuzdyuKx” B 
Cracpypte. KonctpyupopaHvem 4 MsroTOBAeHHeM KaTYyUeK 
TIpOBOAHOH JMHHM CBA3H 3aHUMaJHCb aBHallHOHHbIe 3aBOLbI 
Xenenb B Wénedenpze nox Bepanuom. 


Camonem-Hocumens 
meneynpasnaemou Combel 
(nyHxm ynpasznenua) 


Coedunumess - 
Hele mpocet 


Puc. 53. Bua npopoguoh HHH CBA3H Nocwe 
cOpachipahua Nnanupyiomeh Gom6n Hs-293. 


Anasorudnas cHcTeMa ynpaBjeHHa m0 npoBofaM BHayaue 
IpeqHasnayanach Tak»Ke HW WIA TeeynpaBeHuA Naame 
6om6oh ,,@puy-X” (3.523.1). Tak Kak noneT G6omO6n! 
»@puu-X” 3aH4Man MeHbIe BpeMeHH, 4emM noneT Hs-293, 
TO COOTBETCTBEHHO STOMY H JHHA NPOBOAOB JONKHA Oblwia 
ObITh 3HAYHTeEIbHO MeHbWeH (8 +8 xm). Blau mpopeleHbi 
HCCACQOBAHHA BO3MOXKHOCTH MIPHMe€HeHHA TOJIbIX MpoBoLoB. 
B 9ToM Cayyae KaTYUIKY MOLBeLIMBaIUCh U301MpOBaHHO Kak 
OT Kopltyca camoseta, Tak u OT Kopmyca Gom6bI. OgHako 
NlOCse MHOTOUHCACHHBIX yCIelwHO MpOBeZeHHBIX HCCeLOBa- 
HHH BbIACHWJOCb, YTO NoTepH B AHHHM CBA3H MpH Mepegaye 
CHrHaOB: yipaBMeHuA Ha MOCTOAHHOM TOKe, MowyyaiwTca 
BeCbMa He3HaYHTeIbHBIMH (2,332.21). Nostomy ana ympaBae- 
HHA Nagaomel Oom6oh ,,Ppuu-X” cTano BO3MO2KHBIM 3a- 
MCHUTb CHCTeMy ypaBeHHA No paguo ,,Kenb—Ctpac6ypr” 
cuctemoi ,,/iopey—JleTMonby”’. 
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3.511.23. Cactema ynpaBuleHua mo mposogzam ,,Jliopex— 
Hetmoupg”’, Stra cucTema cocTossa us Nepemaiulen ycta- 
HOBKH FuG-208 u mpuemuolt ycraHoBKu FuG-238 u ucnowbso- 
BallaCh Jia mepeqayH Ha MOCTOAHHOM Toke (2.332.12— 
2.332.21) aByxX KOMaHA yipaBaeHHA Mafawmet Som6e ,,Ppuu- 
X” (snepel—nHa3aq, BNeBO—BpaBo, cp. puc. 47,a), Iputem 
AAA OHOH MOCKOCTH ynpaBeHHA MpHMeHAJOCh nepvosn- 
yeckoe TepekmiovenHe HalpaBeHua ToKa (+ uu —), 
Auda Apyro# maockocTu — nNepwosuyecKoe cKayKooOpa3Hoe 
H3MeCHeHHe CHIbl TOKa (CHbHbI—cna6piii). B ocHoBHOM 
KOMMYTallud B STOH CHCTeMe OCYINECTBAAMaCh TaK Ke, KaK H 
BcucTeme ,,Kemb— Ctpac6ypr” c JaTuMKoM KoMaHZ ,,Kenp I” 
Mp CKOpocTH BpallleHHA KOMMYTHPylowlMx BanHuKoB 300 
o6/mMuH u T= 0,2 cex. (cp. puc. 21 u 46). Ynpomennaa 
IIPHHUWNWaIbHad CX€Ma CHCTeMbI H306paxKeHa Ha puc. 54. 


S 
= 
$? 
oe 
S 
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Boixods: 


p 


lf] 


Nepedamuun $-208 | 


Puc. 54. Tipwuuunuanbyaa cxema cHCTeMbI ynpaBaeHHa 
10 NpoBogzam ,,tiopen— Jetmompan”’. 


KomanHguple KoHTakTH KK, u KK2, npeaquasHaueHHpie 
Aid O6pasoBaHud KOMaH], COOTBETCTBEHHO ABYM HJIOCKOCTAM 
yYUpaBNeHHA, YUpaBAAMCh JaTYHKOM KOMAHZ, KOTOPBIM B 
caMomeTHOH ycTaHoBKe ,,JIiopen FuG-208’ cocroam 3 
Py4KH ynpaBJeHuA c ABYMA MepneH.UKyJApHO pacnonox«KeH- 
HBIMH TloTeHuHoMeTpamu. HanpsoxeHvd, CHHMaeMbIe C 9THX 
NOTeHUMOMETPOB, BO3ZeMCTBOBANH Ha Mepvom_MuecKH Mepe- 
KJOYWAIOWMeCH PeCHHbIe CHCTEMbI, H3MCHAA OTHOCHTEJIbHYIO 
SAMKHYTOCTbh KOHTAKTOB KK, u KK2 (T = 0,2 cex.), KoTopaa 
NOCTeNeHHO H3MeHANaCh NpH MiaBHOM H3MeHeHHH Bo3zelt- 
CTBYIOWero Hapa xKeHHA, Cxema peselHbIxX CHCTeM aHaJo- 
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ruuvHa cxeme wa puc. 24,6. Tloctosunoe HanpsaxenHue Ha 
NOTCHIHOMETPbI NOLABaNOCb OT mMpeo6pasoBaTena NocTOAH- 
HOrO TOKAa. 

KoutTakTuaa cuctema KK, nmepvoquyeckH H3MeHseT Ha- 
mpaBjeHHe TOKa B MpoBosax, ONarofapa yemy pene npHem- 
HukKa P, koeOneTCA CHHXPOHHO C KOHTaKTaMu KK,. Kontakt 
KKg 3aMbikaeT conpoTuBmenue R HaKkopoTKo c 4uacToTor 
5 ey. Pete nmpHeMHHKa IIpH CHAbHOM TOKe cpa6aTbIBaeT 
(KK, 3aMKHYyT), a IpH caa6om Toke oTNyckaeT KOHT@KT 
(KKz pasomkuyT). Pene P, oTperyaupoBaHo Tak, 4TOObI OHO 
HafexKHO cpaOaTbiBato faxke npu ,,cna6om”’ Toke, Takum 
o6pa3o0m, Bech npvemuuK ,,JleTMonby” (E-238) cocTtoaa 3 
ABYX BbINpAMHTeeH H ABYX NOAAPHSOBaHHEIX pee! 

OnHuM 43 ycloBHit OesympeyHoH paOoTb CHCTeMbI ABAA- 
ach B ONpeeeHHbIX Npemenax cTAGHABHOCTh COMpOTHBe- 
HHA CaMOrO KOHTypa MocToxHHoro ToKa. KatTyuiku mpoBog- 
HOH JIHHHH CBA3H JOJKAbI ObINH COJepKaTb H30NHPOBaH- 
HbIH TIpOBOA, a Me2KAY CAOAMH NPOBOAa B KaTyWIKe HE Tpe6o- 
BaOCb Je€MaTb KOPOTKOFO 3aMbIKAHHA, YTO HMEJIO MECTO B 
cucteme ,,oprmyua—ytic6ypr”’. Haawune unazykTHBHoro 
CONPOTHBJICHHA BUTKOB KATYWEK OrpanH4uHBano AWHHY JIMHHU 
CBA3H H YacTOTY mepeksioueHHA. Paspa6oTKa cucTeMbi npo- 
Hcxosuaa Np yyacTuH pagza dupM, a uMeHHoO ,,CTacibypTsp 
Pyuabyun”’,,,Teneyuken” u ,,Pelivmetant—Bopsur” (ka- 
TyYMKH AIA ,,Opuy X’’). 

3.511.24. Cuctema ynpaBaeHHa no mpoBogam ,,JIoccenb- 
nop” aaa paxetpr X-4. Ecau o6e nNpoBogHble CHCTeMBI, 
PACCMOTPeHHble B NPeTbIAVWIHX paslenax, npesqHasHayaJHCh 
AIA 3AMeHbI CHCTeMBI TeeyNpaBeHHA Mo paaMo naaHupyto- 
mei Gom6n Hs-293 u nagatowmel Gom6n ,,Ppxuy-X” (3.511.12, 
3.523), TO TeeyNpaBAeMbI peakTHBHbI cHapag X-4, oT- 
HOCALMACH K CHapAyaM Ksacca ,,Bo3ayxXx—Bo3fyx”’ (3.524.1), 
© caMoro Hawasia MpoeKTHpOBaJCA NO MpoBOAHOH JMHHH 
cBa3u. Tepegataux ,,/Iroccenpgopd—FuG-510” stoi cuctembl 
Obl B OCHOBHOM nogoGeH nepegaTunkxy ,,/liopen”, Ho Oomee 
TpoctT no KkoncTpykuuH. IIpuemnaa ycTaHopka npemcTaBaaga 
co6oH npvemHuk ,,JleTMOba”’, KOTOPBIH O2HAKO Obi BbINOJI- 
He€H Kak COCTABHad UaCTb CHCTeMbI yOpaBNeHHA paKkeTbl 
X-4 (cm. 3.524.1 uw puc. 92). 

OHO H3 CYIDeECTBEHHEIX OTAHYHH ZaHHOH CHCTeMbI oT 
euctem FuG-207/237 u FuG-208/238 coctoasio B TOM, 4TO 
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KaTYLUKH C MpOBOAaMH HaXOJHAMCb TObKO Ha CHapsze, B TO 
BpeMA Kak Ha HECYLICM CaMovleTe ObINM 3aKPENJCHbI TOKO 
KOHUbI mpoBosoB. OG6e KaTYWKH yCTaHaBAHBaHCb Ha KOH- 
COMAX Kpblia CHapaya X-4 (cm. puc. 91 u 94) u coxepmKanH 
no 5,5 KM W30AMpOBaHHOrO CTaibHOro MpoBosa AuaMeTPoM 
0,2 uu [9]. ipa npuaomweHHoM HalpaAxKeHHN NocTosHHOrO 
Toka oKosio 200 @ B KOHType AHHMM CBA3H (pH KOpOTKO- 
SAMKHYTOM JONOJHHTeMbHOM COMpoTuBseHuH FH, puc. 54 u 
94) mpoTekal TOK cumoh oKouIO 5 ma. 

PaspaOoTka CHCTeMBI yopaBneHua cHapaga X-4 mpous- 
BOMUMaCh NOA PYKOBOLZCTBOM AoKTopa M, Kpamepa Ha 3aBoze 
dupmpr ,,Pypuitanmp’”’ B Bpakpege, nepemaTuux ,,][occeb- 
hop” usroTopasaca J ynalcko mpu6opoctpoutTenbyuol pup- 
MoH (,,JloHar’’) B Bene. Sta xe PupMa MpOousBoAuMa COOTBET- 
CTBYIOILY!IO anlapaTypy 4 mpHOophi Aaa wacTpoHKu u ACIbI- 
TaHHA CHCTeMBI. 

3.511.25. Cuctrema NYK gaa ynpaBnenua topnegol. 
Jjia TeneynpaBieHuA NOABOAHBIMA OObeKTaMH MpOBOAHaA 
HHUA CBA3H UMeeT OCO60e 3HaYeHHe, MOCKOMbKy BO3MOXK- 
HOCTh HUCNOAb3OBAHMA SJICKTPOMA@rHHTHbIX BOJH B 93TOM 
cayyae BecbMa orpanuuena (cp. 3.511.15). Baagy sToro Bcneq 
3a pa3spaOoTKoli cuctempl NY, mpH KoTopok mpesznosaranocb 
yUpaBlATbh TopmefoH c caMomeTa no pagzMouunHun, Oba 
paspa6oTaHa u H3roTOBAeHa B HeEOOADIIOM YMCMe SK3eEMIA- 
pop cucrema NYK (K — ka6enb). JJna nepezayw KoMaHA 
TIPMMeHAJICA OFHOMpPOBOAHEIA KaGOemb (2.332.11), apyrum 
MpOBOAOM JONKHa Oba cAYKUTh Boda. Mcnomp30Banca Kak 
HepeMeHHEIN TOK HH3KOH YacTOTH (2,832.22), Tak HW NOCTOAH- 
HEI TOK (2.332.21). YnpaBneHne TopnezolH Mpou3sBOAHAOCb 
c cyaHa (1.312) unu no6epexba (1.311), mpHuem TOAbKO 
OTHOCUT€MbHO BepTHKabHoh ocH Topnemp. B cucTeme 
,Jlepxe” (3.513.34) Takoe ynpaBmeHue TopnegzoH No npoBosy 
NnpeAyYCMaTpHBaNOCb MpOHSBOLUTh C NOABOAHOH 0AKH. B stok 
CBA3H MOXHO HamOMHHTb ellie HU 06 aHadOrHuHbIxX ONbITAaX, 
KOTOPble HM@AH MeCTO elle mepex mepBoli mMupoBoH BOHOL 
[3.1], a Take O MpoekTe CHCTeMBI ,,camoneT—OyH—tTop- 
nega‘, paspa6oTtaHHof Kpoxxu (2.383). 

3.512. [Tpu6ope yxasanua yeau (meneeusuonnole). Meton 
HaBeQeHHA Ha Web, ONMCaHHBIA B 2.43 (puc. 31, 32), umen 
mpakTHYecKkoe 3HAYeHHE TOAbKO AAA yMpaBMeHHA MeTATeNb- 
HBIMH HM HAa3€MHBIMH TNOABAXKHBIMH OOBEKTaMH MO TeJIeBH- 
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3HOHHOMY u3s06paxkennio wenn (2.412.31)1. Tloatomy tTaKkue 
nmpHOophl npesHasHayamuch B NepByio Ovepexb AIA OCcHa- 
WeHHA Mianupyiolux 6omM6 Hs-293 u Hs-294 (3.523.2— 
3.523.3). TIpeqpapuTenbHble HCCAeAOBaHUA NMPOBOAHAUCh Tak- 
2%Ke H C 3CHHTHBIMH pakeTaMH (3.525), c caMOXOJHBIMH MaluH- 
HaMH Ha ryCeHH4HOM xosy (3.526.12) uc Mopckumu cyfzaMn. 

3.512.1. Teme BH3HOHHAA CuCTeMa ,,TOHHS— 
Seexopd’. Ora cuctema, pa3spa6oTaHHait JIA Bbille- 
Ha3BaHHbIxX Wee PupmMoH ,,Pepusse” B Bepaune B 1940— 
1944 rr., oTAu4yanach OT OOBIHBIX CHCTeM, CYHI€CTBOBABIIH X 
WO TOTO BpeMeHH, TEM, YTO K HEH HPeCABABAAAUCh CMeLyIo- 
wmue TpeOopanua [27, 98, 99]: 

a) MaKCHMaqbHad KOMNAKTHOCTb KOHCTpyKUHH (CM. pxc. 
59, 57, 58) ; 

6) MHHHMasIbHOe NoTpeOmeHue SHEPruH ; 

B) NPHMeHeHHe BOSMO2%KHO MCHbWero YHca THNOB aMn; 

T) MOmHOe OTCYTCTBHe HeOOXOAHMOCTH B HaCTpolike Ka- 
Mepbl H MepefqaTaHka, a MO BO3MOXKHOCTH, H MpHeMHHKAa BO 
BpeMa padoTEt ; 

A) cnoco6HOCTh pearHpoBaTb Ha pa3qANuHyio cTeneHb 
OCBEINEHHOCTH 6€3 NONONHHTeIbHOH peryHpoBKH ; 

€) APKOCTb H300paxKeHHA AOMMKHA OBIT AOCTATOUHOK AAA 
HaOMIOACHUA pH AHEBHOM CBETE ; 

*) BBeJeHHe WHpOkOH OOmacTH peryAupoBaHHA BbICOKOM 
YaCTOTLI NPHCMHHKA, 4TO BbISbIBACTCH H3MCHCHHEM JaJb- 
HOCTH BO BpeMA paGOoTbl, a TaKKe peryMHpoBaHHe YpoBHA 
CHrHada pH CHAbHbIX KOMeCOaHHAX, BbISBIBACMLIX HHTEpPe- 
penuneli. 

Kpome Toro, cucTeMa JOuI2KHa Oblia OTBeYaTb HM APyrHM 
YCIOBHAM, B KOTOPbIX paOoTaloT CaMOueTHbIe mpHOoppl 
(2.74), a HMeHHO yCTOH4MBOCTH K BBICOTe H BO3JeHCTBHIO 
ycKkopenul, a TakKe mepemene paOouero HaNpAKeHHA HT. 2. 

Heo6OxofumMoe CHW KeHHE YYBCTBUTEMBHOCTH (YTOObI H36e- 
*KaTb BIMAHUA MOMeX) AOCTHTadocb nepexogoM OT OOBIMHO 
TpHMeHABUICHCA B TO BPeCMAH MOJOKHTeEAbHOH MOYAAUMU 
C NpepbIBHCTOH CHHXpoHH3anueH K CTaBlueH B HacTONIee 
BpeMA OYCHb pacnpocTpaHeHHOH OTPHUATebHOH MOZYAALMU 
(YepHoe yOpaBseHhe) C NOOKUTCEHBIMH CHHXPOHH3Hpyio- 


1 O meToxe HaBEMeHHA Ha NOABOAHHIe LETH, H38yYaloulHe S8ByKO- 
BLI€ KONe6aHHA, HCMOMbSyeMOM B CuCcTemMe wWlepxe», cm. 3.513.34. 


190 Taaea 3 


UHMH HMMYJIbCaMH, B pe3yJIbTaTe Yero 3HAYMTebHO O6ser- 
UHaCb HEOOXOAUMAA perysMpoBKa ypoBus (0). B ganpHelt- 
WeM CTaia MpHMeCHATbCH 3aTATHBalOUlad CHHXPpOHH3alHA 
CTpouHok yactoTpr (11 200 ey), a uactoTa pasBepTKH H306pa- 
meHHA (25 ey) Nonyuanach M3 YaCTOTbI CHHXPOHH3aLHH 
CTPOYHOH pa3BepTKH NocpeACTBOM eNeHHA KaK Ha CTOpoHe 
KaMepbl, Tak H Ha CTOPOHe MPHeEMHHKA. ITO WaBaslo BOSMOX- 
HOCTb OFpaHHuvTb o6cyKHBaHHeE MpHemMHHKa (d) ycTaHoB- 
KOH 3aTaruBanua (+50 ey) nyTeM TOUHOM peryaHpoBKH 
gaqaioulero reHepatopa. IlpapuabHaa cda3a KagpoB Moria 
yCTaHaBIHBaTben GOnarogqapA KpaTKOBpeMeHHOH paccTpolike, 
OCYIECTBAABWeHCA HaXXHMOM KHONKH. Bnpoyem, Ha MpHem- 
HHKe Tpe6oBasoch YCTaHaBJHBATb JIMIIb OCHOBHYWO APKOCTS, 
Tak KaK aMMJIHTyY1a APKOCTH aBTOMATHYeECKH pery/upoBa- 
Nach (mr 60%) Ha nepeqaTuHKke H mpHemHHKe. Poxycu- 
pOBKa §y4a coxpaHAmacb NMOcTOAHHOM Onarogaps cTa6naH- 
3alHH BbICOKOrO HallpxaKeHHA H TOKa (POKYCHPOBKA. 


Puc. 55. Tenesusvonnaa Kamepa ,,Touus” (6e3 Kopmyca). 
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AHOfHOe HampaAmenne Opanocb oT TpaHccdopmaTopHoro 
reHepaTopa pa3BepTKH BO BPeMA CTpoYHOrO oO6paTHoro 
xoga. VWutrepecho 3aMeTHTb, YTO B KayeCTBe 3apAZHOrO 
KOHDCHCaTOpa HCHOMb30BaaCb CMKOCTb, HMeBIUaAch MexKLY 
BHYTPeCHHAM CJIO€M HM BHelHeH MeTaIIM3alveH KHHeCKoNa, 
KOTOPAad PaBHANAaCch NPHOAH3HTebHO 200 n@ u Obina BNOHE 
AOCTATOUHOH. 

3.512.11. TenesusvoHHad Kamepa ,,TOHHS’’. O TOM, 4TO 
neppoe v3 BbillleyKa3aHHbIX TpeOoBaHHH B TeeBH3HOHHOH 
KaMepe ,,TOHHS’’ O6bIO BBINOHeHO HaHsyuwHM oOpasom, 
rosopuT puc. 55 [27]. Tenepu3snonnaa nepefaioulan Tpy6Ka 
C HAKONJIeHHeM 3apaf0OB, a TakKe BCe BCMOMOFaTeJbHble 
ycTpolictBa (aTYHK YacTOThI, pelakcalWOHHbIM reHepaTop, 
BHJeCOYCUUTEb) PASMELMANHCb B AUIHKE KaMePbl pasMepaMuh 
17x 17X40 cm, Tak 4TO BEIpameHne ,,exceedingly compact’’}, 
ynoTpe6eHHoe B O2HOM aHraHicKOM oTUeTe, KaKeTCA HaM 
BHOHe O6OCHOBaHHIM. BcnomMoraTesbHble yCTpohctBa Opin 
CMOHTHPOBaHbI Ha OTJ@IbHOM WaccH, a COeAMHeEHHe MeXKZY 
HHMH OCYIIECTBIEHO MOCpeACTBOM LITeKepHBIX pa3beMos. 
B cxemMe HpPHMeHAIHCh QICKTPOHHbIe aMMbl TOMbKO JBYX 
THnOB (PV12P-2000 u RL-12-T,); o6ujee we 4HCTO WaMm 
cocTapiano 29, TeneBu3HoHHad Nepegaoulan TpyOKa Cc Ha- 
KONeHweM 3apsgos (cymepKuueckon IS-9), mpHmMennemax 
B KaMepe, H306paxKena Ha puc. 56. 

Vso6paxenne, mepefaBaemoe coOupaTembHOK omnTHKOH 
(Llefic-Buoron 1: 2,8 c F = 35 mm) Ha doToKaTog, nomy- 
yaloch B dopmate 7X7 mm?. CucTema NmpeqBapHTerbHOro 
vs06paxkenun’, oxpayeHHad dokycupyioulell KaTyIKOH Cc 
XKeNe3HBIM 3KPaHOM, CO3faBala Ha cOOMpaloullem deKTpose 
3apamHoe u30Opaxenue, yBemM4eHHOe B OTHOWeHHH 1: 5. 
STO 3apagHoe u3z06parxkenve yepe3s KaTOAHbIM Jy4, cosqaH- 


1 Upesspialivo KommaKkTHbl (anes.). — Hpum. nepes. 

2B ofHOM M3 BapHanToR maanupywmeh GOom6n Hs-293 
OObEKTHB HMe@.1 BO3MOKHOCTb CUBHFATbCA B HANPABJeEHHH BepTHKAJB- 
HOH ocu. YctaHoska oOObeKTHBa OCYIMeECTBIAIaCh mocpesCTBOM 
aiorepa TakHM O6pa30M, UTOOLI ONTHYeCKaA OCb KaMepPbl cOBNanana 
C HanpasBennem mosneta (cp. 2.54; yrom spenua or 15 go 30° [48)). 
Tipon3Boquancb TakxKe OMBITEI C MPHMeHeHHeEM HAKJIOHACMBIX MPH3M 
BMeCTO CIBHra OObeKTHBA. 

8 CucTeMa mpemBapHtenbHOro H300paKeHHA BKIOUaeT OObEK- 
THB H MHWeHb TeeBHSHOHHOA TpyO6Ku. —- (pum. nepee. 
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HBA B ,unope’!, KOMMYTHpOBamoch C uNCHOM cTpoK 441 
(co CTpouHbiM cKauKoM) HM YacTOTOH cileqOBaHHA KaJpoB 
25.. Ha ,,uimope’’ moMmeliaivcbh I0CTHPOBOUHBIM MarHHt, 
okycupyioulan KaTYWIka HW OTKJOHAIOMIMe KaTYIUIKH, a 
TaKXKe BCHOMOFaTebHad KaTyWUKka AVIA KOMNCHCALHH Tparie- 
UWeHAabHOH OWIMOKH. 


Puce 56. Tenepusuonnad nepefaiomaa tTpy6ka c HakonmeHHeM 
sapajos IS-9 dupme ,,PepHsse”. 


AyofHoe HanpsxeHve 800 ¢@ Aaa KOMMYTALLHH my4a 
CTaAGHIH3HpOBaJlOCh TocpeACTBOM JIaMIl HakaJlMBaHHA, M0- 
CTOAHHBIH TOK JIA POKYCHPOBKU Wyda H NHTaHHA MarHUT- 
HOH SJCKTPOHHOM AHH3SbI NpeqBapHTebHoro H306paxKeHHA 
NOAAep KHBANCA Ha 3aaHHOM YpOBHe JaMNOBbIM YCTPOHCTBOM. 
Uto6n Ha paOoTy TeeBH3HOHHOM KaMepbI He BIIMAJIO H3Me- 
HeHHe HallpAKeHHA NHTAHHA, TOK Hakala NpHeMHOH aMMbl 


1 Otpoctok uxkonockona. — /Tpum. nepes. 
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TAKMKE NOAMCpRKHBAICA Ha 3afaHHOH BeNHUHHeE 2Kese30- 
BOAOPOAHbIM OappeTopom. UyBcTBHTebHOCTb TexeBH3HOHHOM 
mepegatomel tpyOxu 18-9 coctapisna oxono 40 mxa/am. 
Jlamnbl paGoTaH Ha BXOAHOe CONpoTHBeHHe ycnauTenA 
1 mM2om; BbIXOMHOe HanpaxKeHHe ycHHTeIA OKONO | @ Ha 
150 om. CmMeuinBanve CHHXpOHH3HPYIOWMX CHrHasIOB mpouc- 
XOAHNO Ha AHTHAMHATPOHHOH CeTKe KacKkafla yCHJIMTeIA. 

Hutaywe KaMepbl nepeMeHHBIM TOKOM YacToTH 500 ey 
NPOWSBOANMOCh OT NpeobpasoBatena yuepes Tpancdopmarop. 
Cam Ke mpeo6pa3z0BaTelb NTaica ot GaTapen. 

3.512.12. TenepusvouHaa nepegaya. Jina nepeqaun Tevie- 
BH3HOHHBIX CHrHaJlOB MPHMeHAJHCbh Kak YdAbTpakopoTKuHe 
BOJHbI (Auana30H 80 meey), Tak HW AeunMeTpoBble (WHana3oHa 
“400 mee). 

YulbTpakOpOTKOBOMHOBbIA NepewaTuHk CoepxKad ABA He- 
3ABHCHMO YIIpaBJIAeMbIX NYLWOYIbHbIX meHTogZa RS-381 c 
MOAYAawueH Ha aHTHAHHATpOHHOH ceTKe. TakoH nepesat- 
UUK IPHMeHsICA B BapHaHTe NepexBHKHOH Ha3eMHOH ycTa- 
HOBKH (,,ToHHS P”) co cTep»xHeBolt anTeHHoH. Tipu mow- 
HOCTH nepegaTunKka 20 em palMyc AeHCTBHA Ha XOJIMHCTOH 
MeCTHOCTH gocTHrant 7 KM. 

Ta ycTavOBKW B JleTaTeabHbIxX OO6beKTAaX (,,ToHHS A’”’) 
NpHMeHAJICA TepefaTaHK AeWMMeTPOBOTO AMana3oHa C MOILLL- 
HOCTbIO H3vlyyeHHa antTenHoH ,,Arnu” ot 10 no 20 em. On 
paGotTa c caMoBO36yxXJeHHeM Ha CMeWHaIbHbIX TpHwozax 
TU-50, koTopble MOAYAHPOBAHChb YJIbTPakOPOTKOBO/HOBbIMH 
AvonamMun DU-10 c ray6unoH mMogsyasuun oKono 60% npu 
WIA pHHe Nogocnl oT +2 Ao 3 meey (KOMOMHMpOBAaHHAaA MOLYVJIA- 
WHA — Harpy30uHaA H CeTOUHBIM Halps2KeHnem). Oda Tuna 
aMn OblIH paspa6oTaHbl H MSrOTOBNeHbI upMonH ,,Pepx- 
39e”’, JlocTHrHyTaA Me@XKAY JCTAULUMH Ha GOJbUIOH BBICOTe 
OObeKTaMH faJlbHOCTb yeHCTBHA cOCcTaBAeT MpHMepHo 
150 Km. 

3.512,13. Tenepu3HOoHHbId mpHeMuHK ,,3eenopd’’, Hexoto- 
pble ocoGeHHOCTH 3TOTO yHHBepcambHOrO NpveMHHKa yxRe 
OTMeUa/IHCb Bbilie, Ha pc. 57 noKa3aH ero o6uHH Bug [27 J. 
Bpocaercn B ria3a KOMMaKTHOCTb ero KOHCTpykuHu. YHH- 
BepCaJIbHbIH NpHOop kak ,,YKOPOUeHHHIH” MpHeMHHK (BHZeO- 
YaCTOTbI) OpH AvaMeTpe 3kpaHa 13 cm H ANHHE TpyOKH 
36 cm uMem ra6apuTHbie pasmepbi 16X16X40 cm. Ecnu me 
yeTaHaBIHBadlach H BhICOKOYACTOTHAA YaCTb MPHeMHUKa, TO 


13 Teneyn papaenne 
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ero pasmepbl yBesHYHBamuch Jo 17X22x40 cm. MipnemHyk 
japan u3s06paxenve pasmepamu 8X9 cm [98]. 


Pue. 57. Yuupepcanbabli treteBu3HOHHDIA MpHeMHHK 
yaeenop”’ (6e3 Kopryca). 


YcuautTeth BHAeOUACTOTH, YCTAHOBJIeHHbI B TeeBH- 
sope, co3JaBaJl pH BXOAHOM MHMKOBOM HallpsaAxeHHH | 6 
HallpaxKeuue oKoo0 30 6 AIA ynpaBNeHHA KaTOAHO-y4eBOn 
Tpy6kol npv aHoqHOM HanpsxeHuH 6 Ke. AHO{HOe HaNpAxe- 
HHe CO3JaBaNOCh TpexKaCkafHbIM pesaKCalHOHHbIM reHepa- 
TOpOM. 

IIpH Hcnosb30BaHHH TeleBH30pa ANA GecnpoBosHoro 
mpHeMa Ha 6opTy CaMosleTa Moria YCTaHaBJIHBaTbCA No 
BbIGOpy AH60 yAbTpakOpOTKOBOJHOBAaA, AH60 AeLHMeTpOBaAn 
nupHeMHad yacTp. Kak Ta, Tak H Apyrad coxepxaT Tpex- 
KaCKagHbl YCHJIMTeIb MpOMeKYTOUHOH yacTOTh! (KOTOpAaR 
cocTaBasna 8,4 mzey, WHpHHa Mosiochl 2,5 mezey) Ha Tpex 
nentonax LV-} Hu ofHOM nylinyabHom gauvoge LG-1 ana 
AeMoyiauHH. DpwemHaad «acTb MMella aBTOMaTH¥eCKyIO 
peryMpoBKy ypoBHA, OGecneyHBaIOLLy!0 HOPMaIbHYIO paooTy 
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NpH KoweOaHHAX HaNpAKeHHA BxOZa NpnemHHKa oT 100 
MK6 NO 1 6c NocTOAHHOH Bpemenn 10 wcex. UyscTBuTembHOCTh 
BhIPaKalach B CHeEAYIOWNX BeTHYHHAX [27, 98]: 


Bowinat 
Bxoqnoe wanpAxenne NpHemHHKAa na 120 om YKB_ xeuHMertpo- 
BbIe 
TipH nomesxol MOUHOCTH, paBHOH MOM.HOCTH 
Wy MOB 8 25 «Ke 
Hanpsxenne B anTeHHe AAA YeTKOrO H306pa- 
*KeCHHA NPH PaAyGuHe MOAY.1ALHH m = 60% 30 100 tte 


Kpome 9Toro yHHBepcabHOrO MpHeMHHKa, KOTOphii 
yCTaHaBJIMBasICA B CaMovleTe VIS TIPHMeHeHHA Cc KaMepoli 
»TOHHS A” H B KOM@HAHOM NOABMKHOM ycTaHoBKe (TaHKe) 
AA TIPHMeHeEHHA C KamMepolt ,,TouH9 P”’, B 1943—1945 ronax 
dupmol ,,Pepu3se” Obit pa3spa6otTaH elle OAMH MpHeMHHK 
BbICOKOH MOUIHOCTH. STOT MpHeMHHK OTAMYaICA elle G6oub- 
MOH KOMMAKTHOCTbIO H HHTEPeCHbIM KOHCTPYKTHBHBIM O(:popM- 
menHem (27, 99]. IIpwemyuk (c BHXeOUaCTOTHBIM BXOJOM, 
pue. 58) qapan w306paxenve 11x11 cu Hw ToMemmanca B 


Puce. 58. Tesepu3svonuplii NpHeMHHK BbICOKOH MOLIHOCTH 
pupMp ,,Pepi33ze”’. 


13% 
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PePMCTH3HPOBaHHOM UHJIMHAPHYeCKOM kopnyce AMaMeTpoM 
17 cm W ANHHOH 37 cm (BbICOTHOCTh OG6ecneyHBanach NpH 
AHOAHOM HallpsKeHHH, paBHom 12 xe}). 

Bolla pa3spadotaHa eme oco6an TeleBH3HOHHaA Tpy6Ka 
(quaMeTp 9kpaHa 12 cm, AmuHa 30 cm), KOTOpaN NPUMeHAach 
C YIIOM OTKJIOHeHHA Ayya fo +35°. Ha puc. 58 MoxKHO 
BHACTh PAaCNOJIOKeHHe OTMEMbHbIX MeTanel BOKpyr OasoHa 
3N€KTPOHHO-syyeBol TpyOKu. OrgebHble 3yIeMeHTHI WaccH 
WMHHApHMecKoli cbopmpr (pvc. 59) coeqHHANHCh BMeCcTe, 


Prue 59. Orgembubie y3ubl waccu TeJeBH3HOHHOTO 
TIpHeMHHKa, 


IIpH 3TOM OAHOBPeMCHHO OCYLIECTBIANOCh COeAMHEHHE 3u1eK- 
TpHYeCKHX WeNel{ NOCpeACTBOM MHOFOUITbIPbKOBbIX LITeKe- 
pos [27]. BeneacrBue repMeTHUHOCTH KOHCTpyKUMH HeO6xo- 
WumMo 65190 O6paTHTb oco6oe BHHMaHHe Ha OXjMaKDeHHe. 
Bmecto o6bIuHOrO OX/aKAeHHA MOCpeACTBOM M34 yYeHHA H 
O6LyBa BO3LYUIHbIM MOTOKOM TeIlIO, BOSHHKalomee BHYTPH 
mpH6opa (NoTpe61HeMaA MOLLHOCTh CocTaBlAala OKONO 50 em), 
OTBOAHJOCh 3a CYT TEMIONPOBOAHOCTH. STO oGecneynBasocb 
TeM, UTO YaCTb JlaMI MOMellamaCb B aJIIOMHHHeBbIe PHJIb3bl, 
KOTOpble BCTABIAHCb B OTBEPCTHA B TOJICTIX aJI}OMHHHeBBIX 
AMCKaX C TaKHM pacueToM, 4TOObI TeMWio yepe3 wWaccH mepe- 
HaBanoch BCeMy KOpnycy. 

3.5122, Tpyruve o6pa3ubl TeMeEBHZ3HOHHHX 
cHcCTeM PUPMB ,Pepu33e”, 

3.512.21. ,, Imports’. Texesu3HoHHas ronoska ,,Uinpot- 
13” ABIANIAaCh MasbHeliwieli MOAHUKaWHeH TeeBH3HOHHOTI 
KaMeppt ,,ToHus A’’. Sta rojoBka MpeqwasHauanach B Mep- 
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Bylo o4epeb AA BeHHTHBIX paket (3.525). Paspa6oTKH 
MpOH3BOAHIKCh Pupmon ,,Pepus3se”, dupmoit ,, TenebynKen”’ 
wu Hayuno-necieqoBaTebCKHM HHCTHTYTOM TOUTbI, OCHO- 
BaHHbIM B Bepsuue B 1937 roay [48]. 

Manora6apuTHad TeeBH3HOHHaNd Nepefaioulan Tpy6Ka c 
HAKOIWICHHEM 3apAJOB, CO3qaHHaA cbupMol ,,PepHsze”’, npes- 
cTaBleHa Ha prc. 60 [98.]. B ocHoBHomM ee KOHCTpyKUHA 
COOTBETCTBOBAa KOHCTpyKuHH Tpy6xu IS-9 (pune. 56), 
OMHAKO pa3Mepbl ObIIH 3HAYHTebHO MeHbILe. 


Pac. 60. Manora6apuTHan Te1eBu3HOHHAaA Nepexaiwmasn 
Tpy6ka C HaKOMMeHHeM 3apaAOB PupMb ,, Pepu3ge”. 


Kamepa Oba paccuuTaHa Ha 4HcnO cTpoK 200—300 np 
uactoTe 10—20 kagpoB B CeKYHAY H HMesla Tak Ha3bIBaeMBle 
»HAKJIOHHble pacTpbl pasBepTKu”’. JIA peanusalluu 9sToro 
MeTOJja B KaMepe H IIPHCMHHKe HaXOMHJMCb MO ABa CTpoU- 
HBIX TeHepaTopa, KoTOpble paOoTaiH Ha ABYX pa3JIM4HBIX 
yactotax (10 000 u 10 050 ey). Tuaronanbubilt pactp o6paso- 
Basicad OnarogapaA GHeHHAM, BO3HHKaBLIHM Tog ZelicTBHemM 
ABYX MepleHAHKYAPHO pacnoJOKeHHIX OTKAOHAIOWHX CHC- 
TeM, B TO BPeMH Kak HallpAKeHHe CMeHbI KaApOB co3faBa- 
JOCb TOCpeACTBOM AeneHHA yacToTH [27, 98]. 

Ecau ycTaHoBok ,,TOHHS” 6bIIO H3TOTOBIEHO HECKOJIbKO 
COT SK3eMIIApoB, To cHcTema ,,ll[npoTTs’”’ Oblia ZoBezeHa 
TOMbKO AO CTagquH ombiTHoro o6pa3sua. pu paspa6oTKe 
Goptopoli MpHeMHOH yCTaHOBKH JA 3eHHTHOM paKeTbI 
(,déHsitn”, cm. 3.525.2) yxe pHHuMasca B pacueT Gosmee 
NOSAHHH OOpasell CHCTeMbI HAaBeMCHHA Ha Leb. 
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3.512.22. FB-50. K konuy BofiHbt NOABHaCcb HeOOxoAu- 
MOCTb YAelUeBIeHHA allnapaTypbl, noaITOMy PupMa ,,PepH3ze”’ 
B3AaCb 3a paspa6oTKy TeeBH3HOHHOrO YCTpoHcTBa, 2aBas- 
wero 50 crpok mp uacToTe KagpoB 25, YctaHoska FB-50, 
TIpeyCMOTPeHHad AA 3eHHTHOH pakeTb ,,dHuHaH”’ (3.525.12), 
HommKHa Opa pa6oTaTbh C MeXaHHYeCKHM KOMMYTATOPOM 
(auck Hunxkosa) npu yrae 3penua oT 7 fo 12° [48]. 

3,512.23, ,,Agnep’. Paspa6oTKa 3Toro mpu6opa Gbwia 
Havata jupmMol ,,Onta Paguo” B Bepauue eme B 1942 rogy. 
Tlo3qHee 9Ta pa3pa6orTKa Gbia upekpauena. IIpuGop ,,Aanep”’ 
paOoTan ¢ SI€KTPOHHDIM CHUPabHbIM NepeksiovenHveM. 

UccaeqopatenbcKve pa6oTbl B O6acTH TeeBH3HOHHOFO 
MeTO2a yMpaBeHHA JleTaTebHbIMH OO6beKTaMH (2.412.31) 
MpOBOAHNCh Pa3sIHUHbIMY OpraHv3aluAMH, OAHaKO Han Govlee 
HHTeHCHBHO OHH ocyulecTBAATHCch Hemenkum HccesoOBaTesb- 
CKHM HHCTHTYTOM naHepH3ma B Afiupuure [33—44]. 

3.513. ITpu6opet camonasedenua. Bo Bpemsa BTOpoli MUpo- 
BOH BOHHbI B TepMaHHH Obilo paspaOoTaHO HAM HaxOZHIOCh 
B CTaqHH pa3pa6oTKH 3HaYHTesbHOe KOJIMYeCTBO NpHOopos 
caMoHaBeneHua (cp. 3.34, Ta6n. 12). Ho 9TH NpoeKTHI yO 
TOTOBHIX O6pa3i0B AOBezeHbI He ObMIH (3a HCKIIOVeHHeM 
npHOopa gana topneg ,,llayHkenur’’, pearupyloulero Ha 3By- 
KOBble KOle6aHHa B Bose, CM. 3.513.34), Tak 4TO OKOHYA- 
TebHOrO MHeEHHA OTHOCHTeIbHO AeHCTBHTebHOK MpHrog- 
HOCTH 9THX NpOeKTOB He CORKUMOCH!. 

IIpuH6oppi, paccmaTpHBaeMble B 3TOM pa3fene, KaccH- 
(HUHPOBaIH TO BHZaM noTpe6msemoi aHeprun (2.55), ANA 
OTJCIbHbIX Ke OOpasuoB Zana KNaccupuKauuA MO MecTy 
paciioOowKeHHA HCTOUHHKA sHeprHuH (2.56). 

3.513.1. BrrcokoywacTOTHble NpH6oph ca- 
MOHaABeReHHA (2.552.11). 

3.513.11. ,,Paancxen”. Tpu6op ,,Panucxen” sBaaaca 
pH6opom nmaccuBHoro TuNa, kKoOTOpHI G6bln paspa6oTaH 
Hayuvo-uccneqopateibCKHM HHCTATYTOM MOUTH! AA ycta- 
HOBKH B OomGax (cneluvaibHbI BapHaHT Nagzaiouseh Gom6nt 
»Ppnu-X”’, cm. 3.523.1) qk YHHYTOMKEHHA HaSeMHbIX pagHo- 
nepenaioulux cranunvh. Tleppsre ero Mogenu pa6oTamH Ha 
KOPOTKHX BOMHAX, OMHAKO B JalbHenWHxX paspa6oTKax 


1 TIpwBoauMble JlaHHbIe B OCHOBHOM B3ATH H3 goKTaga [48], 
KOTOPHIM Obl floctyrien aBTOPY, O;HAKO 6e3 COOTBETCTBYIONNX HUIIO- 
cTp anni. 
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ppeAycMaTpHBaslochb NpHMeHeHHe 2TOFO MpHOopa camMoHaBe- 
eCHHA TakxXKe HW MpOTHB YJbTPaKOPOTKOBOJHOBHIX nepesaT- 
avkoB [48]. 

Mevtog neseHraluy, NpHMeHeHHBIN B mpHGope ,,Pagucxen”, 
Oa3upoBasicH Ha TOM, 4TO HaNpaBleHHe Ha fmepegaTunk 
Bterfa MepneHAHKYJAPHO BeEKTOPpaM MA@FHHTHOTO H 3IeKTPH- 
yeckoro NomeH u3myuenna (2.552). Jaa ompegenenua 9THX 
BCKTOPHBIX HanpaBeHHH Ha UpHOope ycTaHaBHBaAHch 
PpaMOWHad aHTeHHa H AHMOJIb, MEXKAY KOTOPbIMH BPalilalach 
MeTamMuecKad Kocan wlali6a. Ocb BpaleHHaA nocaeqHelt 
coBnafaa Cc HampaBleHHeM NpoombHOH OcH ynpaBasemoro 
o6bekta. Buocumbie Koco wal6ol HcKaxKeHHA MarHHT- 
HOTO H SeKTpHYecKoro NoweH cnoco6cTBoBanH TOMY, 4TO 
Ha BbIXoOZe IIPHeMHHKa, MOAKIIOYeHHOTO K AaHTeCHHAM, BO3- 
HHKaIO HaNpsA2KeHHe, YaCTOTa KOTOPOrO COOTBeTCTBOBaIa 
CKOPOCTH BpalleHHA Wat6bl, a BeNH4YHHA Obla MponopuHo- 
HabHa OTKJIOHEHHIO MpOsOMbHOH OCH OT HanpaBeHHA Ha 
wemb (cp. 2.52). KonetHo, uMemocb B BUHAY, UTO 3TO ycCTpoH- 
CTBO YCTaHaBMBaNOCch TOABKO B OOBeKTe, KOTOPbIM cam He 
MOP CO3faTb 3HAUHTeMbHOTO MCKaKeHHA Noe (nagausanr 
6om6a ,,Ppuu-X” HMea CHMMETPHIO OTHOCHTEIbHO MpodOJb- 
HOH ocH). Tlocne BbInpaM#eHHA HH3KOYAaCTOTHOTO HaNps xe- 
HHA Mpu6op saBan Ha BbIXOse HaNpAxKeHHe NOCTOAHHOTO 
TOKa, KOTOPOe yepes KOMMYTATOP, BpalllaioulHiicn BMecTe 
c KOcOH wahOoh, NofaBanoch Ha YCTPOHCTBa, BKMNOUAIOLIHe 
npepbipatenu notToka! nagaioulen Gom6n (cp. puc. 82—84, 
92). 

3.013.12. ,,.Makc”. Tpu6op camonapegzenua ,,Makc” pa3- 
paGotan dupmoi ,,Baaynyuxt Bepxe” Bs Bepauue B aByx 
BapHaHTax: kak naccHBHbI mpuop ,,Maxc P” uw Kak aKTHB- 
HbIM mpHOop ,,Make A”. 

TlaccuByplii mnpHOop camMonapegenua ,,Makc P” fomKeH 
Obl oOecnewnpaTb aBTOMaTHYeCKoe HaBeMeHHe CHapsga Ha 
CaMOJIeTbl, BOOPYXXeHHbIe GOpPTOBbIMH paHONOKaNHOHHbIMA 
CTaHUHAMH, B OCOGeHHOCTH AaMepHKAHCKHM MTaHOpaMHbIM 
pagvonoxatopom ,,Magoy”. CooTBeTcTBeHHO STOMY AIMHa 
ero pa6ouel BonHb! (A) paBHamacb 3,1 cw. Wpu6op pa6otan 
Ha TIPHHUMNe NeeHrauvW PaBHOCHrHaMbHOH 30HOH B ABYX 
HMOCKOCTAX (cp. pHe. 35 Hw 2.512.2), 


1 Wutepuentopp. — /Tpum. nezpce. 
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Bp TpopeseH UelIbI pay Cepbe3HbIX IKCHeEPpHMeHTAasb- 
HBIX paOoT C pa3HYHbIMH AHTeHHBIMH YCTpOlicTBaMH; Cc 
HeNOABHKHBIMH (2 napp, cm. 2.512.21) 4 BpawiaolmjyMuca 
aHTeHHaMH (2,512.22), umeouluMu NapaGonHuecKkHi OTpaxka- 
Teb, C JHNOJIbHDIM HH BOJIHOBOAHDIM BO36y *KJeHHeM, a Tak Ke 
C AHDICKTpHYeCKHMH AaHTeHHaMH. Ha ocHOBaHHH 9THX HCcJe- 
ROBAHHH HaHGOomee NPHeMJIEMbIM OKAa3aJICA BapHaHT, COCTOS- 
UWWWH H3 uYeTbIPeX AHMeKTPHYeCKHX CTepxKHeH (TpomHTy.z), 
KOTOpble TlolapHO NepekOUaNHCb EMKOCTHBIM KOJJIeEKTOpPOM. 
Ha puc. 61 n3s06paxena CTpykTypHaa CxemMa 9TOro MpHG6opa. 


ze 


Hugkovacmomnaitt 
xomMymamop 


Botconoyaciiomyoiu 
xommymamop. . 


A E 
a2 Aumennan 


&Os1G6KA 


Pue 61. Cxema npu6opa camonasegenua ,,Maxc P’’, 


7ipe nappt antenh A,,, Az. (TOPH30HTabHad MMOCKOCTS) 
BH Ag, Ag (BEPTHKAMbHaA NOCKOCT), pacnomoxeHuble Ha 
BbINYKIOM OCHOBaHHH U3 JHCTOBOrO >Kele3a, HMelOT AMa- 
rpaMMY HalipaBeHHOCTH, KOTOpad B MpHHAHNe cooTset- 
cTByeT QMarpaMMe Ha puc. 305. TIpH BplOpanHpx pa3smepax 
cTepxHeH (amHHa 170 mm—5,5A, guaMeTp ocHoBaHHA 


15 am ee KonycHoctTb 1,9) u mp yrue pacrgopa 28 == 20° 


NOJOBAHHaA WWHpPHHA AHarpaMMbl HallpaBJIeHHOCTH B ycJO- 
BHAX NpHpalleHuA MOWLHOCTH OKOVIO 50 cocTaBana 2p ey 30° 
[49]. 

BpicokoyacToTHaa 3Heprua oT 4 cTepxHeH MOBOAMMACh 
K €MKOCTHOMY KOMMYTATOpy, KOTOPHIH Bpalllanca cO cKo- 
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poctbio 3000 06/mMHH, CHHXPOHHO C HH3KO4aCTOTHBIM KOMMY= 
TaTOpoM (BbIXoa). UtTo6bl NoyyHTb BbIXOMHYIO BeMUnHY 
6e3 HCKaxKeHHH, HEOOXOZHMO ObINIO NPOH3BOAHTh TepeKsto- 
WeHHA CKaYKaMH, YTO BbISBaIO HEOGXOJHMOCTb IIPHMeHeHHA 
npHBogza Manpta3sepa. Uto6bi MOxKHO OGblIO MpOH3BOAMTb 
6anaHCHPOBKY BbICOKOYACTOTHBIX HallpAKeHHH, NOLBOAMMbIX 
OT aHTeHH Kaxkol Napbl, ObiH MpexycMOTpeHb! aTTeHtOa- 
TOPb! B BHJ€ BHHTOB H3 BbICOKOYACTOTHOTO 2KeNe3a. 

Takum o6pa30M, KOMMYyTHpylllee ycTpolcrBo oGecrie- 
YHBaO MepeksmoeHHe KaKAOH NAOCKOCTH OFHH pas 3a 1/50 
CeKYHABI. 

CmoTpaA mo nosoKeHHIO Wen (€ NOMOKHTeIbHOe HH 
OTPHUATeNbHoe), NOMAPH30BaHHbIe pete Pe u Pe, OOMOTKH 
KOTOPbIX TMTalOTCH C BbIXOJa NPHeMHHKa Yepes HH3KO- 
YaCTOTHBI KOMMYTATOP, Cpa6aTbIBaiH B TOM HH Jpyrom 
HalipaBeHuH. KoHTakTbl NOJAPH3OBaHHbIX pee yupaBAIOT 
(CMOTpA NO posly cHcTeMbI ynpaBnenuaA, 2.54) aH60 ABHra- 
TEAAMH YMPABJEHHA NONOMKeCHHEM AHTCHHOH TOJIOBKH, AH6O 
BKJUOUAOWUM YCTPOHCTBOM UpHBOsa PyeBbIX OPraHoB ynpaB- 
assemoro o6bekTa. Ha puc. 61 noka3aH BapHaHT BKJOYeHHA 
motopos Mz u Me nonapusoBanubimu pene. Ha antTenvoh 
FOMOBKe YCTaHaBIHBaNHch (Ba HMOTeHUHOMeTPa, KOTOpbie 
NOBOpauHBaHCh BMeCTe CO BCeH TOJIOBKOH, ABHKKH xe 
NOTCHUMOMeTpOB ObIIH COeRHHeHbI C KOpMycoM oObeKTA. 
HanpaxeHua, CHHMaeMble C NOTCHIHOMETPOB, AaBasid BeH- 
UHHbI KOMaHA Aid yapaBsenusa oObekToM. Baarosapa Tpetpeli 
OOMOTKE TOAPH3OBaHHbIX pele, KOTOPad NpHCoeAHHAMACch 
K TaxoreHepaTopy, COeAHHeEHHOMY C MOTOPOM ynpaBseHHs, 
AOCTHraloch Tpe6yemoe AemndupowanHe, Tak 4TO B OONACTH 
oT —5° <e< +5° oGecneyHBatoch NpomopuHoHadbHoe 
ynpapaenue [49]. 

TipHemyuk paGotas c KaucTpoHom LG-20 B cyneppereue- 
PaTHBHOM BKJUOUeHHH. CynepHan yactota 10 meey renepupo- 
Baflacb MamnoH EF-12 wu naknafplBanach Ha HalipaAKeHHe 
OTPpaxkaTeA. OTHM MOKHO OblIO JOCTHYb WHPHHbI MOMOCHI 
oT 50 no 60 meey (oKon0 0,5%), KoTOpan Oba HeEOOXOAMMA, 
4TOObI OXBATBIBATh YACTOTb! PaAHONOKaNHOHHOM CTaHUHH 
»Manno” (okoso +25 meey). TpHemHuk MMe YYBCTBHTedsb- 
HOCTh NpH6nHsHTeMbHO 200 KT). 

Oco6as TpyAHOCTh NacCHBHOTO HaBeAeCHHA Ha 9TY CTAH- 
WHIO 3akOUaaCb B TOM, UTO ee — TO Kpahuelt Mepe c MaKCH- 
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MYMOM OCHOBHOrO slenecTKa ~~ MOXHO ObWIO NpHHHMaTB 
TOKO IpepbIBHCTO (NPHMepHO KaxAble 2—3 cek.). B Aelict- 
BHT@JIbHOCTH HaBefqeHHe NpOHCXOAHNO He Ha OTJIbHYIO 
PaAHoONOKauHOHHY!O CTaHUHO, a Ha WeHTp H3lydeHHA aBHa- 
WHOHHOTO NoApasAeneHHA, HaxogAlileroca B NoseTe H HMeIO- 
Wlero Ha BOOPyXKeHHH HeCKOJbKO TakHx cTaHuHi. pu 
ROCTATOWHOM NPHOAWKeHHH 3aXBaTbIBAIMCh Tak2xKe H OoKO- 
Bble MAKCHMYMbI Mepefalouleh aHTeHHbl. 

IipH6op Bbixoga Ha Wenb, NoAOGHbIH npuOopy,,Maxc P”, 
pexyCMaTPpHBaNcA TakxKe H B CIyYae HCMOb3OBAHHA Movy- 
AKTHBHOTO MeTosa (2.562, cp. 3.513.138). 

AkTuBHbI mpH6op camonaBegenua ,,Maxc A” mpen- 
Ha3Hauasca JIA yCTaHOBKH Kak Ha PeaKTHBHbIX CHapsfax 
GomOapsAHpoBLINKa, Tak H Ha PeaKTHBHbIX CHapsAax ucTpe- 
O6uTensa (3.525, 3.524.2). On paSoTan ¢ HenpepbiBHO H31y4alo- 
IWHM TepesaT4HKOM Ha AIMHe BOJHbI A = 3,9 cm H NPHeMHbIM 
YCTPpoHcTBOM, KOTOpoe B IPHHIMNe COOTBETCTBOBAIO CXeMe, 
u306paxeHHoH Ha puc. 61. Ha puc. 62 u3zs06paxena G6ylok- 
CXeMa AaKTHBHOrO MmpHG6opa. 


Upuemnete anntenner 


Aunmennan zonoona 


f-d cmecum., 


Anmenna ana nocnad 


nexonmanmuced 
«- EES 

aspeieamena | 
npudnumenun 


Pue, 62. Baox-cxema mpyH6opa camMonapeyxenua »,Maxc A”. 


CYIY -—- cyneppereHepatnsHy ycrantTenb npomexy TouHol aacTote 300 eau; 
Cr — cynepperenepatusnnii renepatop 10 wzeu; APY ~~ apTomaTuyeckoe peryaK- 
poBaHHe yposna, 


HuanekTpuyeckve @HTeHHb! AVIA NeeHTrauHH B ABYyX 
NAOCKOCTAX NO MeTOLY paBHOCHrHaJIbHOH 3OHbI pacnowara- 
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IMCb TOUHO Tak, Kak H y UpH6opa ,,Maxe P’. Tak kak 
pa6ouad AIMHa BOWIHbI Oblla yBenH4eHa, TO HM AHaMeTp CTepx- 


P A 
Heli CTam COOTBeETCTBeEHHO GowbulHM (19 mam cy 9) B uextpe 


cTepxKHelH, TO eCTb B ,,HalpaBAeHHH 3peHHA”’ rowjOBKH 
(2.52), Ha AHTeHHOH TapenKe Oblma ycTaHOBseHa Nepegalomlan 
aHTeHHa B BHJe pynopHoro w3nyyaTela, H3rOTOBNeHHaA H3 
x*KecTH (Tpy6a gHameTpom 28 mam, AnHHOH 80 um; pynop 
ANuHOH 120 ma, c MCHBLIHM RvamMeTpoM 28 aM H GOnDLIMM 
—100 mm). Beat ronopka 3aKkpbipanach OGTeKaTejleM 43 
H30JIHpyrolero MaTepHana C He3HaYHTeIbHOH AHVIeKTpH- 
yecKkoH NOCTOAHHOM (meHuCcTHIH HrenHT). TlepegaTaHK cosja- 
BaJl HeMpepbIBHO H3ay4aeMylO MOUIHOCTh lpwmMepHo 5 em 
nwa uactote 7700 mzey. na aToro HCNOAb30BaICAH BOCbMH- 
KamMepHBIH mMarHetpou LMS-86, kotoppilt pa6oTaa c aHOAHBIM 
HanpsKeHHem 000 6 H He3aBHCHMbIM BO36yKJeHHeM MarHHT- 
Horo nous (1600 2c). He6onpuiad yacTh 9Hepruu NepegaTuHka 
OTBOAMNaCb Ha CMeCHTeAbHBIM Kackay (co6paH Ha repmMaHHe- 
BbIX AMoRax), Te OHA CMelIMBalach Cc NpomMexyTOUHON 
uactoToH 300 mzey (reHeparop NpomMexYyTOYHOH waCTOTHI 
co6paH Ha samne RBL-12-Tl), H3 cmecn actor (7400, 
7700 u 8000 mzey) tocpeszCTBOM ABYX MOAOCOBbIX CPUAbTpOB 
BbIfensetca yactota 8000 wzey HW NofaeTcA Ha BTOpOH cmecH- 
T@ib, KOTOPHIH OAHOBPeMeHHO NOAKJIOUeH K POTOPYy BbICOKO- 
uacTOTHOrO KOMMYTaTopa (Kak y ,,Maxc P”). 


OT MpHeMHBIX aHTeHH BTOpOH cCMeCHTe/b NONyYal ABE 
qaCTOTbl : OAHY — OOpa3yiollly!ocaA BCeACTBHe OCTATOUHBIX 
KoneOaHHi MexKAY NepenaiwmeH (pynopHbli Hw31yyaTenb) 
UW MpHeMHBIMH (TPOAHTYJOBbIe CTepXKHH) AHTeHHAMH (Ha 9TO 
pacxofyeTcA 4aCTb 9HePrHH MepesaTunKa, NPHOANZHTeEAbHO 
107°) nopsaKka 7700 mzeey uw Apyrylo — BbICOKOVaCTOTHYW 
SHEprulo, OTpaxkeHHylo oT oOGbekTa. Uactota 9sTOH OH 
SHeprHH Oblna Goble wacTOTH! H3nyYaeMoH SHeEPruH Ha 
yactoTy Jlonnaepa (OTHOCHTeIbHbIe CKOPOCTH, H3MeHSII0- 
uldeca B QHana3oHax V = 120 u V = 600 wa/cex, cooTBeT- 
¢<TBylot uactotam Jlonnnepa B npegenax 3080—15 400 ey, 


V 
TO ecTb fyonnsepa = — = —fnepedamuxa. DaaroxapaA cMeulMBa- 


Cc 
HHIO STHX ABYX YacToT c yacToTOH 8000 meey BO BTOpoM 
CMeCHTele BOSHHKaNa mpoMexyTouHad uactota 300 meey, 
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MOAYJHpoBaHHaa yacroToH Jlonnuepa. Sta nmpomexytTounas 
yacToTa YCHJHBallaCh mpHMepHo B 2000 pa3 H AemMozyupo- 
BalaCb cynepperenepaTHBHbIM ycumuTenem (RL-12-T! c 
renepaTopom cppiBatomelca uactoTbl EF-12). Mocpeactsom 
TaKOH CxemMbl O6PasoBaHHA NPOMEXYTOIHOH YaCTOTbI AOcTH- 
Falach e€€ He3aBHCHMOCTb OT YXOJa YaCTOTHI nepesaTuHka, 
Tak Kak yXO YaCTOTbI MAPHETPOHHOro nepesaTunka B OANHAa- 
KOBOH Mepe CKa3bIBaJICa H Ha YacToTe reHepatopa reTepo- 
AHHHOTO TIpHeMHHKa ; NOITOMY OMpesAeNAIOULHM COXpaHeHHA 
NOCTOAHCTBA HPOMeXKYTOUHOM UYAaCTOTbI ABAANOCb TOAbKO 
NOCTOAHCTBO YacToTb 300 mzey BCNOMOraTe/bHOro reHepa- 
Topa (WHMpHHAa NMOJIOChl NpoNnycKaHHA CocTaBAAa OKOJIO 
600 xey). BenegctBHe 9TOFO MOXKHO Obll0 COXpaHHTb YyBCTBH- 
TeAbHOCTh NpHeMHHKAa OKONO 100 KT). 

3a BXOJHbIM BbICOKOYACTOTHBIM KaCKaJOM CesOBad ABY X- 
KaCKaJHbih yYCHAHTeAb HH3KOH YacToTH (2-EF-14), B Ko- 
TOpOM ObIMH NOCAeZOBaTeJIbHO BKJIOUeCHbI MponycKaloulHli 
NONOCOBOK (HIbTp, pacCYHTaHHbIM Ha YacToTH! oT 3 yo 15 
Key, H BbICOKOYACTOTHDIN HTP C OrPaHHYHTeIbHOH YacTo- 
ToH 3 Key. Hu3kaa uactoTa (paBHas uactote Jlonmepa), 
NpOPHAbTpOBaHHaA TaKHM OO6pa3oM, BBITIPAMIANAaCh amnion 
EZ-11 vu nogxBosunach K BpalllanjemycH KOMMYTaTOpy, 
KOTOpB oGechewnBal pacnpeseenve CHTHaJOB Ha YIpaBAAio- 
He peie P, u P,. ITO BLINPAMJeHHOe HaNps KeHHeE HCNONb- 
30BaJl0Cb, KPOMe TOTO, AJIA PeryJHPOBKH YPpOBHA CHrHaga 
cynepperenepaTHBHOTO YCHIHTeIA, TIpHYeM NOCTOAHNad Bpe- 
MeHH peryJIHpyeMOro KOHTypa G6blla noxoOpava Tak, uTOOb! 
peryATOp pearHpoBan TObKO Ha M@JICHHO H3MCHAIOWLYIOCA 
HaNpAXKCHHOCTh NOAA H He pearHpoBan Ha nepeksoveHHe 
aHTteHH (50 ey) [49]. 

Tlutanve ycTaHOBKH OCYyWJeCTBIANOCh OT 24-BoJIbTOBOTI 
O6OpToBOH ceTH TaKHM OOpa3om, YTo oGecneunBallach CTaGHJH- 
3alHA TOKa H HaNpAKeHHA DAA OTACIbHbIX OCOGeHHO YYBCT- 
BHTeIbHBIX NMOTPeOHTeNeH : MMTAHHe Werlu Co3saHHA MarHHT- 
HOTO NOJIA MarHeTpoHa H NHTaHHe Hakala KAHCTPpOHa ocy- 
WECTBIAIOCh MocpesCTBOM Keles0-BOAOpomHoro GOapertepa, 
Apyruve oTpeO6HTeIH MHTAIHCb OT NpeoOpa3sopaTenaA Ha 
500 ey, npwyem JIA aHOAHOTO H OTPaxKaTeNbHOrO Halipa- 
*KeHWH, a TakoKe HanpaxeHua BevebTa 2d KAMCTpoHa B 
npHOope ,,Maxc P” 6Opiia npexycMoTpeHa HeOHOBaH cTa- 
OHH3aUHA. 
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B KauectBe mapaMeTpos mpu6opa camouasenenua ,,MaKkc”’ 
MOryT ObITb yKa3aHbl CEAYIOWHE BeAHUHHBI (cp. 2.52): 


VFO B8PCHHA woe cee cee eee ee ee +10° 

TOWHOCTh YCTAHOBKH ........... 2 eee + 1° 

CKopoctbh yCTaHOBKH ............6.. +30° ‘Cex. 

Tlanbuocth JeHCTBHA ....... 0c. nad ,,Maxc A”? — 
I1—2 «km, aaa 
»»Make PP” — 50 


KM, HAH Wawb- 
HOCTb OnTH4e- 
CKOH BUAHMOCTH. 


Takue MpH6opbl CaMOHaBeseHHA HpeyCMaTpHBasch AWA 
3CHHTHBIX pakeT (ocoGeHHO Asia ,, Umettepanur” u ,,Baccap- 
(balb”, 3.525) w B HeEKOTOPBIX CAyyanx ANA peakTHBHOrO 
cHapafa kslacca ,,BO3qyx—Bo3ayx” Hs-298 (3.524.2). 
Tak Kak 9TH OOpeKTbI B YcOBHAX GoeBoro MpHMeHeHHs 
AOU2KHb! Gb HMeTb, KpOMe annapatTypbl HaBeAeHHA Ha 
Web, ellie H annapatTypy AAA NpHBeZeHHA B AeHCTBHe B3pbI- 
BaTewa (2.613), HccneqOBaHHA NO HCNOb30BaHHIO Nepeyat- 
unka ,,Maxe A” npoBogMaHch c yyeTOM HM 3ToH 3anauH. 
UacTb SHeprHH mepesaTuHKa NOABOAHMACh K CNeUHabHOn 
aHTeHHe (Ha6op AMnoJeH, oGecneyHBaOWIHX KpyroBylo jua- 
rpaMMy HalipaBseHHOCTH, cp. puc. 62). SToT HeEKOHTAKTHbIH 
B3pbIBATeJIb NpHOHxKeHHA (2.632.2—2.632.3) ume Ha3sBaHHe 
»lpuxTap” (em. 3.514.21) [49]. 

B xoge pa3pa6oTkH nmpH6opoB camoHaBeyeHua ,,Makc”’ 
ObIIH HAaMeYeHbI HeKOTOpbie MoAHduKauHA EcaH, HanpHMep, 
CHrHad BbIXOLa HOsaBasICA He Ha YIMPaBJAIOWIHe pesie, a Ha 
OTKJOHAIOUHe WaCTHHbl 3eKTPOHHO-syyeBoH TpyOKu, NpH- 
Y@M AHTCHHaA FOJIOBKa YCTaHaBAMBaNaCh HeMOABHAKHO NO 
NPOAONbHOM OCH caMOueTa, TO Towyyaica mpH6op BbIxosa 
Ha web, ITOT MpHGop (maccHBHbIH) Obl H3rOTOBIeH B He- 
CKOIbKHX 9K3eMrsapax [49] uv HMed HaHMeHOBaHHe ,,Kop- 
cy-V”. On npesha3Hatasca JA HaBeJCHHA HOUHBIX HCTpebu- 
TeneH Ha OoMGapAHPOBLIHKH NpOTHBHHKa, MMeBLIMe Ha 
BOOPYKeHHH pasvonoKayHounyw cTranunio ,,Maqgo” (,,Kop- 
dy’, uHaye FuMB), u aia Bblxoga Ha CTanUuuIO,,PoTTepyam”’ 
{1, 45]. 

CnegzyioulM mpoeKT cocTOA B TOM, 4TO6bI HCMOb30- 
Bath mpHOop (,,Illyce-Makc”) Kak TIpHuenl AA cTpebOnr 
43 OOpToBoro OpyKuA WHOO C NOMOMIbIO ONTHYeCKOFO yKa3a- 
Tea, Nogzo6uoro yKasaienlo ,,Kopdy-V”, 1H60 nyTeM aBTo- 


206 ; Faaea 3 


MAaTHYeCKOrO HaBeJeHHA OPyXHA NocpeACTBOM aHTeHHOH 
ronOBKH. Bewia Takxke paspaGoTana CHCTeMa JJIn ABTOMATH- 
YeCKOrO BEAeHHA OFHA H3 GopToROrO OpyXKHA. Ita cuctema, 
HMeBIUAad B CBOeH OCHOBe HEKOHTAKTHbIK B3pbinaTetb NpH6AH- 
2KeHHA ,, TPUXTIP”, BbIMoMHeHa He Obina (3.514.3). 

3,513.13, ,,.Mopuu” (cuctema ,,JIHxT’”’), Hayano-necnegzo- 
BaTeJIbCKHM HHCTHTYTOM TOUTS! OblINH MpOBeseHbI HCCeRO- 
BaHHA C WeuIbIO CO8AaTb CMelHabHbI pakvosoKauHOHHblh 
upHOop Ala onpeseneHHa KoopanHaT nenv. Hasemupiii 
mepegqaTuHK OOyua JIETAMLYIO Heb; OTPaKeHHble 1LebIO 
CHPHaJIbl NMPHHHMaJIHCb OJHHM HH HeCKOJIbKHMH Nejeura- 
TOPHDIMH MIPHeEMHHKaMH, PpacMoJIoKeHHbIMH B pa3sJIHYHbIX 
myHkTax. B cucteme ,JIuxT’ [45, 50) npHMensnncb B Ka- 
yecTBe HASCMHBIX NepesaTYHKOB CHaYasa OObIYHbIe Mepesat- 
4YHKH PaJHONOKaNMOHHbIX CTaHWHh HanpaBJeHHOrO JencTBUA 
C MMIIYJbCHBIM H3yYeHHeM AeCWMMeTPOBbIX BOTH. B 3Tom 
enyyae Tpe6oBasoch HeMpepbIBHO HanpaBAATh Nepesatollyio 
aHTeHHY Ha ueub. UToOnI H36eKATH HEOOXOAMMOCTH NOCTOAH- 
HO CleQHTb 3a HalpaBseHHeM @HTeHHbI, CHadyasa OblH MpoBe- 
J@HbI JabHeHWIMe HCCIeJOBaHHA C HMIYJIbCHbIM Nepeksi0- 
4YeHHEM MeTPOBbIX BOJIH H C KPyFOBbIM H3YUeHHeM, a 3aTeM 
OblNo0 paccMoTpeHo O6sryyeHHe NocpeszcTBoM spalilawomelica 
aHTeCHHbI C@aHTHMeTpOBOrO AMaNa3z0na. B ywenax pasmMueHHa 
CHrHasia HCTHHHOM Bo3AYWHOH We HM MeJJIeHHO JBHTato- 
IHXCH JIOKHBIX Lesleli, KOTOPbl€ MOTH CO3qaBaTbCA N0- 
cpefcTBom saucTtos donprn (,,Jqionmens” [1]), npHauma- 
HHCb TOJbKO Te OTPAKeHHble CHTHaNbI, KOTOPble OblNH MOAY- 
JHPOBaHEI BOSAYLIHbIM BHHTOM. 

Ec pMecTo nepewqaTuvka MMNYJIbCHOTO H3ny4eHHA pa- 
60Ta NMpOH3BOAHAAaCh C NMepesaTYHKOM HeNpepbiBHOrO H3V1y- 
YeHHA, TO, KPOMe NPHHHMaeMOH MOAYJIHpOBaHHOH uacTOTHl, 
nowyyaemol 3a cueT paOoTsl BO3AYWHOrO BUHTa, NpHHuMa- 
Hach elle H COBCEM HH3KaA YacTOTa, BOSHHKaBlilad 3a CueT 
wuuTepdepenunH Mepegatoweh H MpHHHMaemMoh YaCTOT, H3 
KOTOPbIX NOCMeAHAA OTAMHVANACh OT NepBoH Ha BeIHUMHY 


v 
Af = a? re U— OTHOCH Te bHad CKOPOCTh eH, OTPaxkawmek 


CHIHaJIb, H pvemHHKa (cp. 3.513.127) [50]. 

Cuctema ,,JIHxT’’ BHavase ACNBITDIBANaCh QA HaseMHoli 
nenenranay. Ec xe menmeHrupyioului mpHeMHHK YcTaHaBsHn- 
BaJich Ha CaMoneTe (HOUHOH uCTpeOuTeMb), TO Nowyyaien 
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NnOAYaKTHBHbIA MpHOop BbIXOJa Ha Leb, OBTOT npu6op, 
pa6otaromun c 10-BaTTHbIM nepeaaTYHKOM No MeTOAy Hempe- 
pbisHoro pexkuma [48], ume Ha3BaHHe ,,Cankt-Mopuu”’. 
Ox Obin paspa6oTan Hay4Ho-neceqoBaTesbCKuM HHCTUTY- 
TOM TlouTst B Mopuu6ypre (Cakconua) 4 zOu2%KeH ObIn NpH- 
MeCHATHCH AJA HOUHBIX HcTpeOuTeneH B pafione Benn. B ka- 
yeCTBe HHAHKaTOpa NPUMeHANHCh ABOHHbIe HAYWIHHKH, jalo- 
WHE HHTepcbepeHuHOHHbIN TOH. 

Ecau oKe 3aMe€HHTb akycTHYecKHH HHJHKaTOp Ha pele, 
TIOAKNOYeHHOe Ha BbIXOA, MpHeMHHKa (2.52), TO MOKHO 
NpUMeHATS NpHOop ANA weneH camoHapegenun. Taxol npu- 
6op umMen HagpanHe ,,Mopun”. Ero npHHuHnvanbHad Ccxema 
mlogjo6uHa cxeme, H306paxKeHHOH Ha puc, 61, TOKO B 39TOM 
culyyae BMeCTO AHIEKTPHYeCKUX H3AyYaTeneH, NpezycmorT- 
PeCHHbIX AVIA CAHTHMETPOBbIX BOJIH, IPHMeHAHCh HanpaBsen- 
HbI€ AHTCHHb! AEUHMeTpOBOorO AMana3zona. YNOMAHYTAA BEML 
yacToTa HHTepdepenuun Af cooTBeTCTBOBaIa B 9TOM Cyyae 
,»4actote Jlonmmepa”’, KoTOpad HCMob30Baacb B NpHG6ope 
»Maxe A” (3,513.12). Koneuno, ata yacTroTa HHoKe, 4eM B 
npu6ope ,,Makc A”, 13-3a Gonee AHHHBIX BOJIH, IPHMCHAeMBbIX 
B mpH6ope ,,Mopny”’. 

TpyAHOCTb OGecneyveHHA HOPMaIbHOH paGoTbl STHX IIpH- 
6OpoB, OCHOBAHHBIX Ha TeJIeHrallHH MeETOJOM paBHOCHFHaJib- 
HOH 30HpI (cp. 2.511, puc. 35), cocTOHT B TOM, 4TO BEIXOWHAaH 
BeMYHHa 34BHCHT OT pa3HOCTH JBYX BXOJHBIX BCHYHH, H 
NOSTOMY COOTBETCTBYIOWIHH BXOAHOH YPOBeHb CHAbHO BJIMAeT 
Ha YYBCTBHTEJbHOCTbh QYHKUHOHHpOBaHuA. Tpe6yrouleeca 
Hp 9TOM TOUHOe ABTOMaTHUecKoe peryaHpOBaHHe ycHue- 
HHA OGYCAOBIHBAeCT OTHOCHTEJIbHY!O CORKHOCTh TIPHeMHHKa. 
Jeno yiipowijaetcs, eClw BM€CTO pa3HOCTH MCNOAb3O0BaTb 
OTHOWEHHE BXOJHBIX BEIMUHH (HampsKeHHH anTeHH). B upn- 
Gope ,,Mopuy” Aa 9TOH WeIH BHepBble SpI0 NpexycMoTpeHo 
BHIVHCIHTeAbHOe YCTPOHCTBO, NPpOM3BOAHBWee OrapHMupo- 
BaHHe COMOCTABAAeMbIX HanpaAKeHHM (AA NorapHpMupoBa- 
HHA UCNOUb30BaNaCh XapakTepHCTHKa 3aMHpaioero cjoOA 
BbITIPAMHTeAA, HMerOWlad B HeEKOTOPbIX TipeseswaX 9KCMO- 
HeHIMaIbHy!0 3ABHCHMOCTb). OTUM AOCTHTaNoch Takoe NoMO- 
2KeHHE, YTO PaSHOCTh BbIXOAHLIX BEIMYHH (BbINPAMJICHHBIX 
HanpsKeHHH) OKasbIBanach MOCTOMHHOH AO Tex Mop, NoKa 
OCTABaNOCh MOCTOAHHbIM OTHOWEHHE BXOAHBIX BENHUHH (pery- 
JHpOBaHHad BbICOKaA YaCTOTAa), Np 9TOM AMNJHTYAL BXOJ- 
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HbIX BeJIMYHH MOFJIH H3MeCHATECA B OTHOWeHHH | : 1000 
f51 J. 

CneazyeT Takxe ynomanyTb [48] wu o 3aTpyqHeHHH B 
HCNOAb3OBaHHH NpHOopa, KOTOpOe BO3HHKAaO B OCHOBHOM 
pH MOyakTHBHOM MeToge HaBegeHHaA (2.563). Sto 3aTpyyAHe- 
HHe 3aKJHOUAJIOCb B HEOOXOAHMOCTH 3aGOTHTBCA O TOM, UTOOHI 
MpHOOp CaMOHAaBeACHHA pearHpOBadl TONbKO Ha H31yUeHHA, 
OTPaXKeHHbi€ OT Lei, H He HallpaBiaica Obl Ha nepe- 
AaTuuk, Mpoussossiuuk o6nyyenne uenw. Y mnpHn6opos, 
nogso6ublx mpH6opy ,,Mopuu”’, kKoTopble pearupyioT Ha 
HHTepdepenuHio GHPAMOTO H30yYeHHA H M3JyYYeHHA, oTpa- 
2KCHHOFO OT WeJIH, TaK Ke, KaK H Y NPHOOPOB, HCNOMIb3yI0- 
IWMX AVIA NeFelraluu TOKO HallpAKeHHOCTh OTPaKeHHOTO 
CHTHalla, 3TO 34TPYAHEHHe MOXKHO JerKO yCTpaHHTb. 

3,513.14, CnelHabHbie BbICOKOUACTOTHbIe NpHOOphi camMo- 
Hapefenua. Kpome mnpx6opos ,,Pagucxen” u ,,Mopuy”, 
Hay4Ho-HCCAeqOBaTeAbCKHM MHCTHTYTOM MOUTH ObIIH pa3- 
paOoTaHbi elle ABa NpH6opa caMoHaBeseHua, paboTatolllux 
Ha BbICOKHX YacToTax [48]. 

TlaccuBubli mpu6op ,,BunaxyHa’ jfomKeH Obi ocy- 
INeCTBIATb, NHosoG6uo npH6opy ,,Makc P”, Beixog Ha Gop- 
TOBYIO pafHOOKallMOHHy cTaniio (,,PoTTepaam”’” =H 
»Manno’’). 

AkTHBHbIt mpu6op ,,Jlakkenb” paOoTan Ha npHunune 
nemenraljuH O6paTuHoro siyya (pasvonoKalHoHHOH CTaHUHy) 
© HMNYJIbCHBIM H3/YYeHHeEM AeWMMeTPOBbIX BOJIH (TiosoG6eH 
AaKTHBHbIM TpHGopam BbIxXOga Ha Web ,,XOIHTBMAb”, ,,J]HXx- 
TeHUITeHH’’ H Ap.). 

3.5132. OntTHueckuve uM HH@pakpacuble 
NpwOopbl camMoHaBe eu u a. Onucanne o6eHx KatTe- 
ropuh npu6opos (2.552.12 u 2,552.13) MookeT ObiTb aHo 
COBMeCTHO, TaK KaK HX OOmacTH YacTOT CeAyIOT Apyr 34 
Apyrom H, Kpome Toro, B KOHCTPpyYKTHBHOM OcbOpMIeHHH OHV 
He MMeIOT MPHHUMNHANbHbIX OTMHUHE. 

Ecnw B oOnTHYeCKHX MpH6opaxX MoryT NMPpHMeHATBCA 
Fa30HANOJHeHHble (POTOMIEMeHThI H CTCKMAHHAaA ONTHKA, TO 
ANA WHdpakpacHbix npHOopow HeoOXoAHMbI cneliHa/bHble 
QMeMeHTHI (C OXNaKJeHveM) WM CnelHaibHad onTHKa. Kou- 
CTPYKUHH MpHOopos, AeHCTBYIOWMX B OGNacTH HHPpaKpac- 
HBIX 4aCTOT, paspaOoTaHb! nyume, ¥eM NpH6opos, padotaio- 
IHX B CBETOBOM JMama30He YaCTOT. ITO OG6YCOBMBANOCb 


TTpumepoi @binoAHeHHbIX U ChpoeKmuposaNnolx CucmeM 209 


pores 


ipexkze Bcero TeM, 4TO HHppakpacubie mpH6opbl HMelOT 

Gonee yHHBepCalbHoe mpHMeHenue (2.57, Ta6n. 8). 
3.513.21. ,,.am6ypr’. pu6op camonapegeuua ,,Cam6ypr”’ 

(puc. 63) O6bln paspa6oTaH upMoH = ,,QnekTpoakycTHk” 


Ompanamens[-\ 


Bpauyarouy 
cf duck 


Kommymamop 
gixoda 

Yeunumens 

gomomoxa 


Puc. 63. MpuyunnmHanbyan cxema npu6opa 
caMoHaBeweHHa ,,Fam6ypr’. 


B Kune u Hamcnay 4 mpeqHa3sHadanca AAA 3CHHTHBIX pakeT, 
ocoGeHHo paket ,,Baccapdaip” (3. 525.13), npoTHB Bo3zyuI- 
HbIX WeleH, a TaKKe B HEKOTOPBIX CJlydadX MOF YCTAaHaBJIN- 
BaTbCA H Ha COpacbiBaemblx oGbeKTax (3.523) AA NOopaKeHHA 
Ha3eMHbIX H MOpcKHX ueeH [45.1]. On npegcraBaaa co6ol 
naccHBHbIi HHpakpacHblt mpHOop, B KOTOPOM B kKauecTBe 
pHeMHHkKa Obi MpekycMOTpeH oxaaxKfaembiit 9271eMeHT, 
BOCIPHHUMAIOUIMH HHdpakpacuble yyH. OTOT anemeHT Opi 
cneyHalbHo pa3spa6otaH dupmoh ELAC. Oxnamgenue dvie- 
MeHTa OCYLIECTBIANOCh NPHOAMZHTeIbHO AO TemlepaTypbl 
—80° C [48] nocpegcrsom TsepfoH yrmekucnoTe. Hanoan- 
HeHHe TBepgwoH yrueKHCNOTOH Mpou3BOguAoch He3safzouro 
HO upmeHenus. Uysctsutenbubli aeMeHT pacnouarasca 
B (okyce MapaGosMyeckoro OTpaxaTeA AHaMeTpoM 25 cm. 
Ha nytv ayya Mexay 3epKanoM H (boTOSTeMeHTOM Bpalila- 
WaCb 3aCJIOHKa B BUAe NONOBHHbI Kpyra (cm. pue. 63 Hn 64,a). 
Ha MpvBogHoM Bany 3aCHOHKH HaxOgMscA TakxKe poTop 
KOMMYTaTopa, oOecneuHBaBLUHH yeTbIpe nepeksuoueHHA 3a 


14 Teneynpasnenne 
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ofuH OOopoT (cp. Take puc. 61), Takum o6pa3om, BRIXo_HOH 
CHrHajl yCHHTelA cboTOTOKa NocpexCTBOM KOMMYTAaTOpa 
Tlepegapaica Ha peje (P, H P.), KoTOpble B CBOIO OYepesb 
yupaBiand pyaeBbIMH OpraHaMH, H3MeHAA MpocTpancTBen- 
HbIe KOOPAHHAaThl ypaBAAemoro OObeKTA, WAM Ke yNpaBAH 
NOJO%KeHHEM OTPaxkaTesbHOH cHcTembl. Tlocpeaqctsom 3ek- 
TpHYeCKHX yMpaBIAIOWMX YCTpolcTs cileqauiad FrowloBka 
CaMOHaBeJeHHA NpH NonawaHHHn B ee Node 3peHHA Kakoli-To 
yeatH (HHdpakpacHoro H3anyyaTenA) yCTaHaBNIMBasach Tak, 
UTO ONTHYeCKad OCb 3epKada (,,HAanpaBMeHHe OCH 3peHHA’’) 
OKa3bIBanach HalipaBleHHol Ha HCTOUHHK H3yWeHHA, TaK Kak 
TOJIbKO B 3TOM Cily¥ae O6e OOMOTKH pene MOFIH HaXOAMTECA 
lO, TOKOM OJHHAaKOBbIe NPOMeKYTKH BPeMeHH BCJeEACTBHE 
OAMHAKOBbIX MepHOAOB OCBeELIEHHA (POTOSMeMeHTa IPH NoBO- 
pote 3acnoHku Ha 180°. IIpHmenenve cneqauiel ronoBKH 
CaMoHaBeseHHaA Obiio HeOGXOAHMO, NOCKObKY yrou 3peHHA 
COCTaBAAJ BCerO JIHUIb OKONIO +3°. 

IIpu6op ,,fam6ypr” npaKkTHyecKH aBan BbIXOJHbIe KO- 
MaHAbl TObKO THIIa ,,fa—HeT’ (2.311.1, puc. 10,6). Bec 
sToro MpHOopa MpH wecTH mammax cocTaBlaa oKONO 10 xe. 
JJanbHocTb felicTBuA Oblla paBHa 3 Km [48]. 

3,513.22, ,,Manpug’’. Taccupypii npu6op caMoHapeseHHa 
log HasBanvem ,,Magpug’’ 6b paspa6oTan dupmonk ,,Kenka” 
B Bene H mpegua3HayaicA TaKxKe JA 3CHHTHBIX pakeT, B 
YaCTHOCTH JIA pakeTbI ,,OHUHAaH” (3,525.12). OrpaxaTenbuaa 
cucTema HW (OTOSeMeHT, BOCIPHHHMAIOWIHH uRdpakpacuble 
yuu, Obl TaKHMH xe, Kak H y UpHOopa ,,fam6ypr”’, 
OAHAKO 3aC/JIOHKa UMesa BbIPes B BUAe KBagpanTa (puc. 64,6). 
IIpuuunn jelictsuad nmpu6opa Tako xe, Kak HW y MpH6opa 
»lamMOypr’. [Ipu sa6opaTopHbix ucnbitanuax mpu6op (B 
1945 rogy) noka3an yabHocTb JelicTBua 2—3 Km TIpH UNCIE 
Jamn oT 3 no 4, Bec ero 6p papeH 5 xe [48]. 

Oco6eHHocTbIO MpH6opa ,,ManpHyA” ABAANOCh TO, 4TO 
OH HMC SeKTPONHeEBMaTHYecKOe YCTPOHCTBO AA yipaBse- 
HHA NOMOKeHHeEM TOMOBKH CaMOHaBesxeCHHA, MPH KOTOPOM 


CKOPOCTh YyCTAHOBKH fOJIKHa Oblla focTHraTb 20° ——, 
CeK 


IIpH yrale oTKOHeHHA BO +30°. Heo6xogzumblli Ana padoTpl 
yMpaBiaioulero ycTpolcTBa cxKaTbI BosAyX HAaXOQHJCH B 
HeOO/IbIIOM CTaIbHOM OamoHuuke. Bosgyxa XBaTano Bcero 
Ha H@CKOJbKO MHHYT pa6oTbl. 
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Puc. 64. Dopma AHCKOB Y pa3HYHBIX ONTHYECKHX 
H MH@pakpacHblx npHOopos camonaBexenuaA. 


3.513.23. ,,ApMuH”. CTpemMach 3HaYHTeJIbHO YBeIHUATb 
yrom 3penua 6e3 noBpopota rososKku, dupmMa ELAC paspa- 
OoTana elle OJHH MaccHBHEIH HHdbpaKkpacHbli mpu6op camo- 
HaBejeHua — ,,ApmHH’”. B 9Tom mpuOope mpHMeHasica He 
OTpaxkaTelb, a JIMH3OBbIH Wap, Bpalllamufica BoKpyr 
toToasiemeHTa co cKopoctpio 16 o6/cex. B pe3yabtTate 
PaCHOJIOKeHHA JIMH3 No CHupaH Noyyalach Nomocoobpa3- 
Had pa3BepTka MIpocTpaHcTBa welH, Hw Glaroxapa JTOMY 
BhIXO2HaH BeJIMYHHa BbIAaBasach B MNOAAPHOH cHcTemMe 
KOOPAnHaT B BHC ABYX KOMMOHEHT, NpHyeM No yraoBol 
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KOMNOHEHTe XapakTepHcTHKa Oba HeMpepbIBHOH, a mo 
paqvaibHoi—penetnolk. Yrom 3peHua Aou2KeH Obl COCTaB- 
AAT +45°, qambHocTh AelicTBuan — 1,2 xm [48], 

3.513.24. Hpx6op dupmer ,,Peinmetana-Bop3ur”’. Itor 
TipHOop Takxke HMed CNHPaNbHy!0 pa3BepTKy, OAHaKo o6e 
KOMIOHEHTH BEIXOAHOM BeJIMYHHbI HMCJIM HeMpepbIBHble Xa- 
paxtepuctuku. TIIpu6op 6p pa3spa6otan dupmol ,,Pettn- 
Metaj-Bopsur’s Bpecnay H npegquasHavaica AIA 3eHATHOK 
paketThl ,,PeHHTOXT9p” Kak NpHOop camonaBeyeHua (3.525. 14). 
IIpu6op ume aBa AMcKa C BbIpesamu. [lucky BpalllaJIucb 
B OJHOM HW TOM Ke HallpaBJIeHHH, HO C Pa3JIHYHBIMH CKOpoO- 
cTamv. OHH JMCK MMeJI BbIPe3 B BUge CeKTOpa, Apyroli — B 
Bue CIMpaIbHoH mem (cm. puc. 64,e). Uactota pasBepTKu 
coctapiana 10 ey. YcunuTenb doToToKa Opil coOpaH Ha 
yeTbIpex Jiamnax. Yroul 3peHua cocTaBan +2,5°, TasIbHOCT 
elictsun — oKxono 3 xm. Bec npu6opa — scero 3 xe [48]. 

3.513.25. ,,QmneH”. B ono u3 MCcCTreqOoBaTeIbCKHX 
Jla6opatopHi ,,Bceo6ule KoMNaHHH auekTpuyectBa”’ (AEG) 
Gna paspaOoTaHa rpynma mpHOopoB caMoHaBezeHHaA Nog 
OOWMM Ha3BaHHeM ,,OMJeH”’, 4WaCTb KOTOPbIX pa6oTasa B 
O6acTH BHAMMBIX M3 yIeHH, a WacTb — B OGslacTH HHppa- 
KpacHblx syueii. 

CrepBa B KayecTBe mpHOopa Ain uccneqoBaHHi Obit u3- 
rOTOBeH IpHo6op ,,2mMfeH-Tar”. Ha Hem JouKHEI Onin MpoBo- 
AMTbCA Nperke BCero HCCIEAOBAHUA NPHHUMMMaJbHbIX BONPO- 
COB CaMOHaBeJeHHA H B OCOOEHHOCTH BOMPOCOB BKJIIOUCHHA 
H yupaBleHua (2.512, 2.54). [Ipu6op mnosBomaa tTak»xe 
MPOH3BOAUTb HCCIEAOBAHHA C Pa3JIHYHBIMH KOHCTPyYKUMAMH 
MOJYJIMPY!OUHX AMCKOB H T. 0. On paGotant B o6sacTH BUAH- 
MOFO CHeKTpa M MIPHMeHAJICA NO HCKYCCTBEHHOH Wes, KOTO- 
poH ABAACH HCTOUHHK CBeTa, MOAYJIHPOBaHHbIH yacTOTOH 
5 Key, NOITOMY OMBITEI MOXKHO ObIIO MPOBOAMTb Tak2Ke H pH 
AHEBHOM CBeTE. 

PotTosieMeHT (We3HeBbI) ycTaHaBIMBaJICA No3aqu AMCKa, 
KOTOPHIA Obl BbIMOMHEH, Kak NOKa3aHo Ha puHe. 64,2. Huck 
HME Ba JMAMeTPaJIbHO PaCNONOKeHHbIX Hellpo3spadHbix 
KBafpaHTa 4 ABa MpospayHHlx. BH KeHHe ANCKa OCyIeCcTBIA- 
JOCb NocCpeACTBOM TpeX 9KCHEHTPHKOB TaKHM O6pa30M, 4TO 
OCb ero ABHTaiacb NO OKpyKHOCTH, B TO BP€MA Kak CaM 
AMCK BOKpyr cBoe ocH He Bpalllanca. Tlaqawujui cBet 
KOHUCHTPHpoBasica coGuparouleli JMH30H AHamMeTpom 10 cm. 
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Hanps2xxeHne NOCTOAHHOTO TOKa C BbIXOJa WecTHsaMNoOBOro 
ycHJIMTeA POTOTOKAa NOABOAMIOCh NocpescTBOM ypaBaaio- 
wero KOMMyTaTopa (cp. puc. 63), Bpataiolleroca CHHXpoHHO 
C AMCKOM, K yIPaBAAIOUINM pesie ANA ypaBmenua MosoxKe- 
HHeM IpHOopa B ABYX B3aHMHO NepMeHAMKYJIAPHBIX m0c- 
KocTax. You 3peHus mpHOopa coctaBaan +20° [48]. 

Ha 6a3e mpx6Oopa ,,omgeu-Tar” smocueacTauu Obl 
pa3pa6oTaHbl elle ABa mpH6opa, KOTOPHle AOJIKHEI GObIAN 
IIPHMeHATLCA MPOTHB wWesleli, ABAAIOWMXCA HCTOUHHKAaMH 
HHpakpacublx swyyel. 

OHH HMeJIH CHeUMabHy!0 ONTHKY H 4yBCTBHTebHBIE 
SJIEMEHTE! AI padoThl B uHppaKkpacuoh oOmactu. IIpumeua- 
“ach CielHalbHad ONTHKAa H YyBCTBHTeNbHbIe K HHPpaKkpac- 
HBIM JIydaM 3eMeHTb! dupMer ELAC, 

Ipu6op ,,omyzeu-l” umen ynpaBarenne 8 noApHo cucTeme 
KOOpAHHaT, a ,,omgeH-II’’? — 8 mnpsamoyrombHol (1.412). 
Tpu6op ,,omyjeu-l” npequasnayasca ana Hs-293 (3.523.2) 
u ,,mertapanur’’ (3.525.11); of uMen WHCK JIA NOyWeHHA 
NOJAPHBIX KOOPAHHAaT (puc. 64,0). CuHxpoHHo c AMCKOM 
Bpalllaicn reHepaTop mepeMeHHoro ToKa. JIucK 6b BEIPesaH 
lo dopMe cnupaitu Apxumegza (r ~¢), NosToMy B oTO- 
3JIEMEHTE BOSHHKAIA HMITVJIbCbl TOKA, NPOAOJIMKUTEIbHOCTh 
KOTOPHIX Oba MpONOPHHOHAaIbHa yalenHio u3s00pa Kenna 
weu oT ueHTpa AucKka. V306paxeHue neu Nomyuanoch B 
Bue CBeTHINeHCH TOUKH, CPOKYCHPOBaHHOH B MMOCKOCTH 
Aucka. @a3a umnyspcos oToTOKa OTHOCHTeIbHO a3bl 
CHHYCOHJaIbHOTO HalpAKeHHA, BbIqaBaeMoro reHepaTOpoM, 
ABJIANaCh KPUTePHeM AJA HaNpaBseHHA OCH KOOpAMHaTOpa. 
Tak oOnpeJensasiocb MeCTO NOJO%KeHHA De B NOMAPHBIX 
KOOPAMHaTax. ITO AaBalo BO3MOXKHOCTH HelpepbiBHO (2.311, 
puc. 10,0) HanpaBaATb ONTHUeCKyI0 OCb OGbeKTHBa NpH6opa 
CaMOHaBefeHva Ha uesb. [pudop ,,Omgen-Il” npenacrapnan 
co6ok H8MeHeHHbI BapHaHT NpuGopa ,,omMgeu-Tar’. JIncx, 
NpHMeHsAembld B 3TOM TpHGope, w306paxeH Ha puc. 64,¢. 
OH faBan BO3MOXKHOCTh ONPeseNATh KOOPAMHATHI LEH B 
IPAMOYroJIbHOH cucTeme. J[MCK BpalllaicH CHHXPOHHO Cc 
AByMA reHepaTopamMu, KOTOPble NHTAIH UeMH AByX THPaTpo- 
HOB HalipA2xKeHHAMH, CMeLICHHBIMH No case Ha 90°. Yupasae- 
HH€ BO3OyXKJCHHEM THPATPOHOB OCYIIeCTBIANOCh OT (oTo- 
9nemMeHta. Bpema” npoxo»KJeHHA ToKa JO rallieHHA THpaTpoua, 
Kora COOTBETCTBYTOMlee HAllpAKeHNe AHOJa CTAHOBHJIOCb OT- 
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PHUATEIbHbIM, ABIANOCh BeNHIHHOK, ONpezemsiowmek Moso- 
*KeHHe CBETAIMeHCA TOUKH (H306paxKeHHe WeuH). 

Hpu6opp ,,omfeu-l” u ,Ommgen-Il” Buayane paccyHTsi- 
BaJId IIPHMCHATb TOJbKO HOYbIO, OgHako mposeyeHHble 
HCCJICHOBAHUA NOKa3aJiW BOSMOXKHOCTb IPHMeHeHHA HX Tak- 
Ke H B AHEBHDIX YCJOBHAX, AIA Yero NpelycMaTpHBasHcb 
CheyHaJIbHble CHHHe PHAbTPhI, 

B jaibHehiiem OUKHbI ObIIH HCCAEJOBaTbCA BO3MO- 
2KHOCTH Co3qaHHA akTHBHOTO upHOopa, Jaa 9sToH nerM 
IpeqyCMaTpHBanach yCTaHoBKa wuHtppaKpacHoro mpoxKek- 
Topa Ha 6opTy yupasasemoro o6bexta. Hpuw nowyakTHBHoM 
HCHOJb30BaHHH AVIA ,,OCBeIleHHA’’ IIPHMeHANHCb MOIIHBIe 
HHdpakpacuble NpowKekToppl. ,,OcBelleHue’’ OCyULeECTBIAIOCh 
C 3€MJIH HIM C CyaHa. TpyAHOCTb OCYUecTBICHHA MOJyaKTHB- 
HOrO MeTOJa COCTOAJIa B TOM, 4TO IIPOKeKTOPHI, HMeBLUINE 
y3kHH my4oK cBeta (9TO G6bWIO HeOOXOAMMO H3 3HepreTH- 
WeCKHX cooOpaKeHHH), DOJKHbI OBI COMpoBOKTaTh JeTA- 
IWMe We, CNeOBATEIbHO, HeOOXOAHMO GBLIO TOUHO oMmpe- 
He@MTb Tak2Ke H KOOPAHHATHI WeH OTHOCHTEIbBHO MeCTa 
CTOAHKH IpoxKekTopa. 

3.513.26. RT-101. TaccuBupmi mpu6op camMoHapeszeHua 
»RT-101” saBaacH nocwelyIolulHM BapHaHTOM 93TOrO Kslacca 
mpH6opos. Ou Gn pa3spa6oTaH Ha onTHuecKOH ocHoBe 
Hay Ho-HccaleqoBaTebCKHM a@BHAaUHOHHBIM HHCTHTYTOM B 
Bepaune. U[pu6op mpefyasnayanca AMA caMOHaBeqeHHA 
Magaruux 6om6 PC-1400 unu SD-1400, ananorwanHprx tese- 
ympaBisemo Oom6e ,,®puy-X” (cm. 3,523.1), Ha Kopa6.u. 

Hpu6op RT-101 umen dotTosnmemeHt uw JAMCK, OfHAaKO 
MOF BbIJaBaTb BbIXOJHbIe CHTHAIbI TOMbKO ANA KOMAHA ,,ja— 
HeT’’, KOTOpble JOJ1KHbI ObIIM YIPABIATb PyJIeBbIMM OPraHaMH 
6om6nl. B kaxKJOM H3 KaHaOB yipaBleHHA MMesIMCh TUpa- 
TPOHHbIe KOHTYpbI. CeTouHble HANPAKCHHA TUPaTPOHOB CHH- 
MaJIMCb C NOTCHIHOMETPA, KOTOPbIN ynpaBAANICA OT aHEpOoHT- 
HOH KOpOGKH HW TaKHM O6Pa30M BO3AeHCTBROBAJ Ha peryJIHpoB- 
KY UYBCTBHTeIbHOCTH B 3ABHCHMOCTH OT BBICOTHI (yLaeHuA 
OT ue), TlocpeacTBoM BbICOTHOrO NepeksouaTeIA aBTO- 
MaTHYe€CKH OCYIIECTBIANOCh BKJIIOUeHHe YyIpaBeHHA Ha 
on 4000 ™ uw oTKMIOUeHHe ynpaBseHHaA Ha BEICcoTe 200 mH 

}. 

3,513.27, ,,JIun39”. [IpuHuun paspa6oraHHoro dupmoit 
GEMA cosmectuo c AEG naccugnoro npu6opa camonaBeje- 
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HHA, MMeroulero HasBaHHve ,JluH39" nnn ,,BaccapmHH39’’, 
ObIsI MPHMeCHHM KaK JIA BHAMMOTO u3TyUeHHA, Tak HM AIA 
uHdpakpacuoro. 

Buauasie OH Ob paCCYHTaH TOAbKO AJId ABTOMATHYeCKOrO 
ypaBieHuA B OfHOH MmockocTH (Aa OpaHyepos), Povto- 
SICEMCHT OBI YCTAHOBJICH 3a BpallalollMMCA MOAYJMpyIOulUM 
AMCKOM, KOTOpbIM ANA MOAYIAUHH Obl cHa6xKeH AByMA 
KOHUCHTPHYHO PaciOJOKeHHBIMH PAAaMH Mpopesei (pyc. 
64, oc). Uncno mpopeseli B pagax ObWIO pa3IHUHbIM, 

B 3aBHCHMOCTH OT TOrO, Ha KaKOli pad mpopeseli nagas 
cOKYCHPOBaHHbI JIMH30H CBETOBOL Jy4 OT Wes, Ha BbIXoZe 
ycHutTena doToOTOKa Noy WasIcA CHrHan GOMbUIeH WH MeHb- 
wieH WaCTOTbI, KOTOPBIH yepes COOTBeETCTBYIOWHe (HJIbTPbI 
NOsaBasicd Ha yNpaBAolNe ycTpolicTBa. 

Buaroqapa ycTaHOBKe ABYX MO,YJHPYIOWlHX AHCKOB Cc 
Pa3JIHYHbIM 4YHCJIOM mpopesell, KaK MOKa3aHO Ha pHc. 464, 3, 
OOpa3yioTCA YeTbIPe MePeKPbIBAIOWHXCA NOMA, KaxKjoe H3 
KOTOPBIX ONpesetAO ABe YACTOTHI H3 YeTLIPEX BOSMO2KHBIX 
yacToT Mozysaunn. C BbIxXOMa YCHAATeMA Takada CMe€Cb YaCTOT 
NogaBasiach B (bubTpyroujwe KacKagp. Tlo BblzeneHHbIM 
YaCTOTaM MOXKHO ObIIO CYAHTb O HalpaBleHun ocu Mpnoopa!, 
OTH CHrHaJbl MOPJIM PUKCHPOBAaTbCA NMocpeACTBOM pevle HJIH 
APyTHX SNeCMCHTOB MH MPHMeHATECA ANA yupaBleHHa m0 
pHuuuny ,gla — Her’, STa AOBOMbHO CJIOKHAA CHCTeMa 
ypollatacbh TeM, UTO BMECTO ABYX MOAYJHPYIOWLUX AHCKOB 
yCTaHaBIMBalcA ofMH (pyc. 64, uw). Ba npoTuBoneKallHx 
KBadpaHTa 3TOrO AMCKa MOJYJIMPOBaH JIYYHCTHI nNoTOK 
OAHUMH YacTOTaMH, a ABa Apyrux — ABYMA APyrMMu wacToO- 
TaMH, OTIMYHBIMA OT TepBEIx. TlocpeqcTBoM KOMMYTaTOpa 
(puc. 63) KoMaHALI yopaBmeHHa pacnpeseiasiuch COOTBeTCT- 
BeHHO Pa3JIM4HBIM YacTOTaM MO KaHallaM ylpaBJeHHaA. 
IIpu6Oop c TpexsamMnoBbIM yCHJIMTeIeM IIpH yruie speHua 
+8° jomKeH Ob HMETb JasbHOCTh JeHcTBHA OKOJIO 3 KM 
[48]. 

3.513,28, ,,KoTr6yc”. B To Bpema, Kak BO BCeX HH(ppa- 
KPpacHbIX MpHOopax, pacCMOTPeHHEIX AO CHX Nop, B kayecTBe 
TIpHeMHHKa JYYHCTOH SHEPrHH HCNOMb3OBaHCh oTose- 
MCHTHI, B pa3spaO6oTKe HaXOAWJHCh 3aka3aHHble BOeHHO- 
BOSAYIWHBIMH CHJIaMH eule Ba MacCHBHbIX MpH6opa camoua- 


1B apyx naockoctax. — [Tpum. ped. 
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Begenun: ,,Kott6yc C” (dupma ,,Ksaccan’’), KoTOpbHIi 
Obl BbINOUHEH NO aHanorHH c mpHOopom __ ,,lamOypr” 
(3.513.21), Ho BMecro doTodeMeHTa HMejl TePMOSMeMeHT 
[45.1], u ,,Kott6yc Z” (pupa ,,Leficc”’), uMeBLIHH B Kaue- 
CTBe YYBCTBHTeEMbHOTO 9uIeMeHTa OonoMeTp. OnbiTHble mpu- 
OOpbl BHaYae apa BO3MOXKHOCTb NOJyyaTb KOMAaHJbI 
TOMbKO B OMHOM MocKkoctn [45.1]. 

3,513.29. ,JIuxtaytomat G’’, Hakone caezyeT ynomsa- 
HYTb ellie 06 OHOM NpHOope, KOTOPhIM NPHHUANMAAbHO OTVIH- 
WasICA OT paCCMOTPeHHEIX Bbue, HOO ero OCOGEHHOCTh 3aKJII0- 
qamacb B TOM, ITO OH JOJIKeH Ob HeMocpeACTBeHHO pearH- 
poBaTb He Ha 3Hepruio, H3ayyaemyio (HH OTpaxKaemyt0) 
HeIbIO, &@ TOJbKO Ha KOHTpacTHOCTb, KOTOpOh oOmagasa 
Web, OCBEICHHad JHEBHbIM CBeETOM (HaIIpHMep, KOHTYDPbI 
HeIH NO cpaBHeHHiO c OKpyxalouleH cpegzol), TO eCTb Obl 
OCHOBaH Ha TaK Ha3bIBAeMOM KOHTPpaCcTHOM yMpaBJeHHH. 
Cuayana asToT mpu6op, ,,JluxTayTomaT G’’, npeqHasHayasica 
AAA aBTOMaTHyeckoro CaMoHaBeweHHaA GoM6 Ha MOpcKHe 
nen. OH Obl CnpoeKTHpoBaH MpHOnu3HTebHO B 1941 rogzy 
B maOopatopuH tbupMbl CTaJIbHBIX KOHCTpyKuHi ,,[ObHOB 
yuo 3on” B Ultettaue. Bexymmii HH»KeHep ZOKTOp PamGa- 
ycke mocule MpekpaleHua pa6oT 8 3TOH maGopaTopuu mpo- 
AOWKal paspadaTEBaTb CBOH MepBOHAUabHbIM 3aMbICed 
B ApyruX HHCTHTYTaX H, MexKZY mpouuM, B HayuHo-1ccstego- 
BaTeIbCKOM HHCTHTyTe (bu3uKu, J[peccendenpa [9, 48]. 
Oguako mpuGop Tak 4 He OBI AOBeJeH Jo COCTOAHHA Mpurog- 
HOCTH paKkTH4yeckoro MpuMeHenua. On cosep2xas HKOHOCKON 
CO CIMpasbHOH pa3sBepTKOH 31eKTPOHHBIM JTy4oM. B uKOHO- 
CKOMe Heb BbIZeIAIACh OarofapA KOHTpacTy ¢ CcOoCceqHHMH 
TOUKAaMH H306paxKeHHA, Tak UTO B MeCTe H300PAaKeHHA LEU 
NOJyWasIOCb HMIYJIbCHOe H3MeHeHHe TOKa HKOHOCKONA. Ecau 
usoOpaxkenve WeIH coBnafasio C HeHTpOM oToKaTosa, TO 
KOMaHia yipaBneHHa otcyTcTsosana. IIpH cmemeHuH xe 
TOUKH WeNH MocpeyxcTBOM cpaBHeHua Cc (ba3saMH COOTBeTCT- 
BYIOWMX ONOPHbIX HalpAxKeHHh NofaBasiWCh HeMpepbiBHble 
KOM@HJbI, COOTBETCTBYIONIHe ABYM IJIOCKOCTAM ypaBJeHHA. 
Tak Kak yroJl 3peHHA HKOHOCKONHOH ycTaHOBKH COCTaBUJIAJ 
TOAbKO +38°, TO Obl HCMOMb30BaH elle H MOBOPatHBalo- 
Mica oOTpaxkaterb. Yro MopopoTa oTpaxaTeia mpu 


CKopocTH nosopota 90° HOs2KeH Obl CocTaBAaTh +25° 


cek, 
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[48]. OrpaxatTerb moBopayMBaica Onarofapa KOMaHJaM, 
BbIJaBaeMbIM HKOHOCKOIIOM TNOCpeACTBOM CJIOxKHOFO ympaB- 
asiomero yctpolictsa. Jia ynpomenua cucrempl Gbwia 
MIpeAyCMOTpeHa BOSMO2KHOCTb MPHMeHeHHA WIMpoKOyroabHolt 
onTHKH. Hecmotpa Ha 970, CHCTeMa oCTaBalach BeCbMa 
cloKHOH: 9 WaMM H MKOHOCKON, a NoTpe6semMoe Hanpa- 
»#xeHHe — 1000 e! 

CnefqyeT Takxxe YNOMAHYTb WH O NOMbITKe TPHMeHHTb 
AIA ABTOMATHYeCKOTO CaMOHABeAeCHHA MO MeTOLyY KOHTpAact- 
HOrO YUpaBseHHA TeeBH3HOHHY!O Kamepy ,, oHH9” (3.512.11) 
cbupMb! ,,PepH3se” B Bepsuue. 

3.5133. AKycTHYeCKHe TroOWOBKH CamMo- 
Hapefeuua (2,522.2). 3yech ceqyeT paccmoTpetb: 
BO-II€PBbIX, TOJIOBKH HCNOJb3yeMble Ha JIETATCbHbIX allta- 
paTax, TO e€CTb akyCTHYeCKHMe BO3AYIIHbI€ TOOBKH, a BO- 
BTOPHIX, — AKYCTHYeCKHe NOABOAHbIE TOMOBKH AIA aBTo- 
MATHUeCKOrO yIpaBseHHA TOpNexamu, OcHOBHBIe TpyAHOcTH, 
Oco6eHHO JWIA TOJOBOK NepBoro THMa, COCTOAMM B TOM, 4TO 
CaMOJIETbI, H B NepByto OUepedb PakeTHI, B KOPMyce KOTOPbIX 
AOM2KHbI ObIIH MOHTHPOBaTbCaA YTOJIOBKH CaMOHaBeseHHA, 
CO3faBalH SHAYHTeNbHbIe COOCTBeHHbI€ LIYMbI, KOTOpBIe 
AONOMHANHCh UyMaMH OT OGTeKaHHA JeTaWero CHapaga 
BOSAYUINbIM MOTOKOM. TlostTomy B WenAX OllpeseleHHa HaH- 
Gomee OarONPpHATHOTO pa3MeLEHHA YYBCTBHTEJIbHBIX 9VIe- 
MCHTOB (MHKPO(POHOB) H C LebIO NOMYYeHHA YAOBNeTBOPH- 
TeAbHOTO OTHOWICHHA NOJe3HOTO aKyCTHUeCKOrO CHrHama K 
MeIUaiollHM BO3feHCTBHAM! HeOOxoJHMO ObINO MpoOBeCTH 
TIWATEJIbHbIe HCCEAOBAHHA KaKAOH KOHKPeTHOH KOHCTpyk- 
WHH aKYCTHYeCCKHX FOJIOBOK CaMOHAaBeJeHHA. 

Cneqyroulu HexocTaTOK aKYyCTHYeCKHX CHCTeM CBA3aH 
C He€3HaYHTeIbHOH CKOpOCTbIO paciipeseneHHA 3BYKOBBIX 
BOIH (MpH6au3suTetbHo 330 m/cex) B BO3AYUIHOH cperze. 
Baarogapa STOMY NeleHrupyeMoe HallpaBleHve Ha HCTOUHHK 
3BYKa B MOMCHT IIPHXOJja 3BYKOBBIX BOJIH B OOWIEM He COB- 
TaaeT C HallpaBJeHHeM Ha Deb H MPH H3BeCTHBIX OOcTOR- 


1 OTH NOMOKeHHA OTHOCHTCA H K AKYCTHYECKHM B3PbIBATeIAM, 
CpaOaTbIBalollMM Ha ONpeseeHHOM pacCTOAHHH OT HCTOUHHKA 3ByKa 
(3.514.283), ogHako yKa3aHHble OTHOWeHHA ZA HUX MOryT OBITb 
MeHBIIUMH, Tak KaK Tpe6yemble paguycbl AeHCTBUA cCYyWecTBeHHO 
MeHbUle, H COOTBETCTBEHHO JaBJICHHA MOMeSHbIX 3BYKOBBIX BOWH, 
HecTByiouyHe Ha YYBCTBUTebHbIe SIEMeCHTHI BSPbIBATeNeH, BbILIC. 
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TeIbCTBAX (OCOGeHHO, KOra OOBEKT ABH2KETCA OUCHb OBICTPO) 
TpaekTOpHA MoWeTa OObeKTa NomyyaeT GdNbUyIO KPHBH3HY 
H AJIMHY NO CpaBHeHHi0 C OOBeKTAaMH, CHAO KeHHBIMH FOJIOBKa- 
MH, pa6oTaioliuMH Ha NPHHUMMe HCNONb30BaHHA IQJIeKTpO- 
MarHHTHOrO NOs. 

AkycTH4eckHe BO3AyUIHbIe TOMOBKH paOoTamH HCKIIOUH- 
TeJIbHO TO MPHHUMNMY maccHBHoro MeToga (2.561) u, caego- 
BaTeIbHO, ObMIH MPpMMCHHMbI TOJbKO JIA HaBeJeHHA Ha 
WeM C MOLLHbIM 3BYKOBbIM H3syyeHvem, AKTHBHBI€ akyCTH- 
yecKHe BOSAYUIHbIe TOJIOBKH (2.562) B CHy Malo NOTHOCTH 
3BYKOBBIX BOJIH B BO3AYUIHOH cCpeye mpakTHYecKH He MOryT 
6BITh cosgzanbl. Tpopoguucb OMbITbI 0 CO34a@HHIO aKTHB- 
HbIX aKYCTH4eCKHX MOABOAHBIX romoBoK (,,latep”, cM. 
3,513.35). 

3.513.31. ,,Hor’. Tonopka camonapegenna ,,Jlor’, paspa- 
G6oTaHHad tupmMon ,,TerebyHKen”’ nocne npesBapHTesbHbIX 
HcclIeqOBaHHH goKTopa Kpamepa (dupma_ ,,Pypuitasp’’), 
peAHasHatasach CIeWHaIbHO JA YCTAHOBKH Ha cHapsze 
Kulacca ,,Bo3ayX—Bo3ayx” X-4 (3,524.1). Tak kak 9Ta paKeTa 
Bpawjalach pH nosweTe BOKpyr CoOcTBeHHOH MmpoyoubHOK 
OCH, TO ANA MeleHrauHH moowepeqHO 0 a3HMYyTaJIbHOMY 
yray uw no yray MecTa G6bIIO HOCTATOUHO MMeTb [Ba MHKpO- 
toua. Pacnpedenenve curHasioB NO NpogzObHOMy H 60KO- 
BOMY KaHallaM OCYLIeCTBAAIOCh C NOMOMbIO cTaGHUH3Hpo- 
BaHHOrO FHpOCKONOM KOMMyTaTopa (cM. puHc. 92, 93). 

O6a mMuKpodboHa pa3smela- 
JHCb IPHMepHO Ha paccTOAHHH 


| 70 cm Apyr oT Apyra (aquameTp 
Kopnyca paxkeTal X-4 papeH 

H 22 cm) B OTHE bHBIX OGTeKaTe- 
| JAX, KOTOPble 10 OKpy2KHOCTH 
B OAHOHW WIOCKOCTH MM@JIH He- 


Puc. 65, YcranopKa muxpo- CKONBKO OTBEPCTHH AuIA TIpU- 
owas ronoBKecamonasenenua © Ma 3BYKOBEIX BOsH (pic. 60). 
dior”. Han6osee nenecoo6pa3naa 

(opMa oGtekaTesel H HaHBBI- 

rogneliuiee pacnosloxKenve Takux oTBepcTHH Ob BbIGPAaHbl 
NOcHe HECKOMbKHX MPeCABaPHTeIbHbIX HCCeEOBaHH, c TeM 
4TOGbI OGeCNeuHTh MHHMMaJIbHoe aBleHve akyCTHueCKuXx 
NOMex (3TOT MHHHMYM BO3JelicTBHA akyCTM4eCKHX MOMeX 
NOUTH COBNagqaeT C HyseBoH 30HOH paBHoro AaBweHHa). 
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Baarofapa sToMy jaBeHHe Ha MMKPO(OH co CTOpPOHEI 
aKyCTHYeCKHX TOMeX CHH2KaOCh MpHMepHo go | mxK6apa 
(mpH uactote 100 ey 9To cocTaBaneT npHOmH3HTeMbHO 60 
on), UTO IPH HCTOUHHKE NOJIeSHbIX 8BYKOBbIX BOJH C rpamveu- 
Tom 1000 mx6ap ua 1 m oGecnewHBanO AaIbHOCTb AeficTBHA 
yo 1000 m. Bauanue co3qaBaemMbIx ABHraTeem paKkeTbl X-4 
AKYCTHYeCCKHX NOMeX YaslOCcb CHH3HTb JO HeOOxOsAMMOrO 
MHHHMyMa (B HEKOTOPBIX CYYaAX NPHXOANMOCh MWpHGeraTy k 
OTKJIOUCHHIO IIPHBOAHOTO ABHYaTesiA B MOMeHT MepesayH 
yUpaBIeHHA aKyCTHYeCKOH rowloBke caMoHaBegeHHa) [48]. 

OrHolleHve Mowe3HOro akyCTHYecKOrO CHrHala K Me- 
HIaIOWIMM BOSAeCHCTBHAM JOCTHramo ONTHMaNbHOrO 3Ha4eHHA 
B Avanasoue uactoTt or 100 go 200 ey. B cuny aToro romoBKa 
KOHCTPYHpoBamach Tak, UTOObI ee COOCTBEHHbIE Pe3sOHaHCHble 
WAaCTOTHI JlexKaH BHe 9TOH O6macTu. HictouHHk nowe3HbIx 
3BYKOBbIX BOJIH (JBHraTeb CaMOWeTa-leiH) HMel MaKCHMYM 
H31YYeHHA B Ipemenax uactoTH 100 ey. OxHako BcmescTBHe 
adpdexta Jonnsepa sactoTa BosseicTByIOllux Ha MHKpO(oH 
3BYKOBbIX BOJH Oblwia Bee. Hactpolika cHCTeMbI Ha OTHOCH- 
T@IbHO Y3KHH Juamas0H uacTOT (CIIeKTp YaCTOT HCTOUHNKA 
SBYKOBBIX BOJIH 3HAYHTEJIbHO WHpe) BbISbIBaNacb HeOOXOAH- 
MOCTBIO TIOJTYYCHHH OTYCTIHBIX (a30BbIX COOTHOWIeHHH 
MEKAY CHrHasiamH O60HX MHKPOOHOB, KOTOPbIe HCIOJb- 
30BaMCb B KAYeCTBE UYBCTBATEbHEIX WICMCHTOB Hap aBJIeH- 
Horo felicrsua. K mukpodoHamM NoAKmowa/uch Ba ONMHa- 
KOBBIX YCHJIMTeIA, pa6OTABLIMX Ha (a3sOBLI AMCKPHMHMHATOP. 
BpIpAMHTeH MOCeqHerO BKIIOUAIHCb BCTpedHO HM BbIqa- 
BaIH BbIXOAHOH TOK, CHa KOTOPOTO OKa3bIBaNacb Mponop- 
HHOHaIbHOH OTKIOHeHHIO Weln (pyc. 66). Yron 3penua 
AOMKeH Obl cOCcTaBIATh MpHMepHO + 80°. 


K emaéunusu- 
f posaHnomy 
p ~ supocnonom 
{ xonnexmopy 


s 


Puc. 66, ®yuKuvonaapnas cxemMa ro.1oBKu CamoHaBeneHHa ,,Jlor’. 
PE — dasoppk AYCKPUMHHATOp. 
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3,513.32. ,,JIioxc’”’. Ora romoBka CaMOHaBeweHHA cosqaHa 
Hayduo-nccaeqoBaTebCKHM MHCTHTYTOM MMnepckoi MOUTEI 
B Brpu6ypre. Ona npequasHauasach IX yCTaHOBKH Ha 
SCHHTHEIX pakeTax (3.025). Tak Kak NocjleqHHe He Bpaliia- 
JMCb BOKPyr cBoel NposOMbHOH ocH, To NoTpeOopamach 
pasqeibHad NeeHraluA No AByM KoopAuHaTaMm. B rovioBKe 
MOHTHPOBAJIOCh YeTHIPe HANPaBJICHHBIX MHKpOcoHa, KOTOpbIe 
AI CDABHEHHA AMIMIMTYAHBIX 3HaYeHHH BbIXOAHBIX CHTHaJOB 
moovepexHO MOAKUOIaIHCh K OJHOMy OOUlemMy yCHsHTesIO 
C MOMOMbIO Bpalllaiolleroch KOMMyTaTopa (cm. pHc. 61). 
Bausy HH3KOH 4acTOTb! IIpHHHMa@eMbIX CHTHaJIOB 4acTOTAa 
KOMMYTaUHH JOJ2KHa Ghia BbIOHpaTbCA JOCTAaTOUHO MaJion. 
JlonycTHMbl 1H ObiIH OOyCAOBEHHbIe STHM OOJbUINE NOCTOAH- 
HbI€ BPeMEHH, JOJ2KHO ObWIO BbIACHHTBCA B XOMe SKCHEpH- 
MCHT@JIbHBIX HCCEOBaHHH, KOTOpbIe K KOHUY BOHHEI, Of- 
HaKkO, 3aBepUIeHbI He ObIIH. 

3.513.33. Tosopka caMoHaBejeHua (bupmpt ELAC. Sta 
MacCHBHad AaKYyCTHYeCKad [OJIOBKa CaMOHaBeseHHA Oba 
CipoeKkTHpoBaHa (bupMoH ,,QlekKTpoakycTHk” B Kuse H 
ABNANACh JaNbHeHUIHM Pa3BHTHeM TOJIOBOK C YIOMAHYTHIM B 
TIpeAbIAyUeM pa3zene MepekwiovenHem cHrHasioB. TosoBKa 
HMela YeTLIPe ABOHHBIX MHKpOcoHa C YETHIPbMA OTeJIb- 
HbIMH ycHauTeiamu. JiBa AHHaMHYeCKHX MHKpOdoua OAHOH 
PPyNMbl MOAKMOUaINCh SMCKTPHUeCKH K BXOAY OAHOTO H3 
YeTBIPeX YCHAHTeweH, MOCTPOeHHEIX Ha 3—4 slamnax. Bce 
yeTHIpe TPyNNbl MHKPOOHOB AOKI ObIH MOHTHPOBAaTbCA 
Ha YeTbIPeX 30HMaX, OTCTOAWIMX APyr OT Apyra Ha pacctos- 
Huu 25 cm; MUKPOCOHEI NO BO3MOXKHOCTH AOJIKHbI Ob 
pasMelllaTbcA B 30H€ MMHHMA@JIbHBIX AKYCTHUCCKHX MOMEX. 
C MoOMOUIbIO CHCTeM BpalllaioulHxcA Nose H KOJIbUEBbIX 
MOAYIATOPOB Ha BbIXOfe ycHAMTeNeH KaHanoB o6eHxX MIO- 
CKOCTeH YpaBJeHHA CIEOBaO ONPeAeIHTh PasHOocTD a3, 
KOTOPad HCNOMb3O0Balach AIA OOpas0BaHHA ypaBsAroukero 
curHana. TIpH 9ToM, mo JaHHbIM upp ,,ELAC” [48], 
HOCTHTanach TOUHOCTh MeneHrauun fo 1° npu yrue 3peHua 
+90°. OgnaKko 9To MpeANonarano HasHuMe ueTLIPeX ABOL- 
HbIX MAKPOCOHOB YCHJIHTedeH c OMMHAKOBbIMH XapakTepHCTH- 
KaMH (No ycuseHuio u caBury ca3). Jia toro 4uToOn peamu- 
30BaTb BCe 9TH YCIOBHA B IPHMeCHAeMBIX Ha MIpakTHKe FovioB- 
KaX CaMOHaBeJeHHA, HeEOOXOAHMO ObiIO MpeosoNeTh 3HAadH- 
TebHBIC TPYAHOCTH. 
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3.513.34. Tonosku ,,ljayuxénnr’” u_,,Jlepxe’”. Axkycru- 
yeCKad rouOBKa caMonaBeyenna ,, LayHKénur’’ npesna3suaya- 
NaCb JJIt HaBeACHHA Ha Leb NOABOAHBIX Topnesz. Ona paspa- 
G6aTbipanach CneuHanbHOh TopnemHOH KOMUCCHe NOM pyKo- 
BOACTBOM pod. Kriondmiomepa, B paGoTe KOoMHMCCHH IpHHnH- 
MaJIH YUaCTHe HECKOJIbKO SupM, B TOM 4ncae ,,ATHac-BepKe”’ 
B Bpemene. B kayecTBe YyBCTBUTEMbHBIX 9JIEMCHTOB FOOBKa 
MMela (Ba MArHHTOCTPHKUEMOHHEIX BHGpaTopa, KOTOpbie 
ycTaHaBAMBaIHcb B TroMOBHOH YacTH Topnesb (puc. 67) 


SS 
=a 


INUIN 


‘ NA rw 
Peas aE NSS 
alc wa lca 


Puc. 67, IIpuemuasa uacth akycTHueckol ronoBkKu caMoHaBeseHHA 
»LlayyKéuur’, pacnosoxexHow# B romOBHOH 4acTH TopmesBl. 


TaKuM O6pa30M, UTO raaBHble MaKCHMYMbI HX KJHHOOOpa3- 
TBIX XAPAKTePHCTHK HallpaBMeHHOCTH CMellaHCb B TOpH30H- 
HaMbHOH MMOCKOCTH OTHOCHTeCbHO MpOZOMbHOH OCH TOpNesb 
TpuMepHo Ha +30° [14]. HanpsaxxenHe Hu3KoH 4acTOTHI, 
Co3faHHoe B YYBCTBHTebHbIX SJIeMeHTAX MOA BO3JeHCTBHEM 
HCXOAASWHX OT BHHTAa KOpaG/JA-LeNM 3BYKOBLIX BOJH, YCHMH- 
Basloch H BHINIpAMAAoch. CurHan yupaBAeHHua, NomydeHHbIi 
CPpaBHeHHeM BbIXOJHHIX BEIMIHH OTJCIbHBIX KaHaJOB, BO3TeH- 
CTBOBAI HeMocpeACTBeHHO Ha YUpaBAAOUHH opraH (pysb 
Hallpapnenua) Topnegbl. C ero MOMOUIbIO TOpMefa HaBoAH- 
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Jlacb Ha Web NO KpHBoH NoronH (2.53) c sane Nowycepp 
(CaleqOBaTeIbHO, H@ BHHTBI), 

TomoBka caMouabegeuna ,,LlayHKénur”’ ycnelliHo IpHMeHa- 
WaCb B MOCMeAHHe TOAbI BOHHBI. C ee MOMOMIbIO ObINO YHHUTO- 
2K€HO HECKOJIbKO MHHOHOCHeB. B KayecTBe 3allHTHOFO Cpez- 
CTBa NPOTHB Topneg Cc STO romoBKOH, paOoTaBllleH Mo NaccHB- 
HOMY MeTOAY, CO CTOPOHbI NpOTHBHHKA BCKOpe CTaJH MIpH- 
MCHATbCH HCKYCCTBEHHbIe HCTOWHHKH AKYCTHYCCKHX Nomex 
(,dummies’), KoTopple 6yKCHpoBaHch 3a Kopa6em HAH 
B cayaae HeOOXOAMMOCTH TIpocTo BbIOpachiBasIHCb 3a KOPMY 
[14]. 

Tlogo6ubie xe cpescTBa 3allMTE! (cM. Takxe 1.221.2) 
OKa3aHCb Obl A€HCTBCHHbIMH H MpOTHB OGbEKTOB, CHaO2KeH- 
HbIX NacCHBHOH akycTuyeckoH ronoBKoH ,WvJlepxe’’. TIpu 
9TOM B TOMOBHOM YaCTH TOpMeAbI Ha OCHOBaHHH BOPOHKH, 
HM3POTOBIeHHOH H3 ry6yuaToH pe3HHbI, ycTaHaBHBaNca 
KoNbueBoH BHOpatop c yacTOTOH 35 Key, KOTOpbIH cosqaBan 
ayy pasmepom 1A no ropu30HTamM Hu 3A no BepTHKanu}, 

CregoBaTenbHo, peub lia O M€AeHTallWH MeCTONON0 KCHHA 
HCTOUHHKA 3BYKOBbIX BOMH (WemH) NO MaKkcumymy (2,412.32), 
TIpHHATbIe CHrHaNbI OT eH NepesaBanucbh NO MpoBO,HOH 
JHHMH CBA3H K NYHKTY yipaBleHHA (Ha NOABOAHY!O AOZKY) 
{46}. TIposoga mun cBa3H (AmHHoI fo 6 Km) Ip ABH KeHHH 
Topnezbl cGeramH c KaTyuleK. OHH cCJIY KHIM OMHOBpeMeHHO 
AAA llepeqauw KOMaHA ympaBleHua (cm. cucTemy NYK, 
3,511.25). 

3.513.35. ,,Patep”. Uto6ni caeaTb IPHMeHeHHe Ha3BaH- 
HbIX BbIWe MpOCThIX CpeACTB 3allHTbI (HCKYCCTBEHHbIe HCTOU- 
HHKH NOMeX) Head@deKTHBHbIM, B KOHUe BOHHbI AA Topnes 
Oblia paspaOoTaHa aKTHBHaA akyCTH¥ecKanH TOOBKa caMmo- 
HaBeeHHA, KOTOpad Nomyynna HanmMenoBaHHe ,,l aliep”’ 
{14]. asa sto# ueau B Kopmyce TOpMegzbl AONOAHHTeIbHO K 
NpHeMHoH nape ycTaHaBAHBanach Nepesarolliad napa MarHH- 
TOCTPHKUHOHHBIX BHOpaTOpoR, H3AY4aIONHX B TOpH3OHTAMb- 
HOH MOCKOCTH HMIYAbCLI 3BYKOBBIX BOTH. Mmnyancbi, oT- 
PaXKeHHbIe OT KPYNHHIX OGBEKTOB, AOAMKHEI ObINH MeeHro- 
BaTbCA IIPHeMHOM YaCTbIO TOMOBKH CaMOHAaBeAeHHA. 

3.514. Bspeeameau, cpabamolearouue Ha paccmosHuu, u 
aemomamuyeckue. OcHOBHbIe mouoKeHHA 06 ycTpolicTBe 


1 Tlo gauntim goxtopa B. Kynue, «Ataac-Bepxes, Bpemeu. 
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9THX MpHOopos CosepKaTcs B pasgee 2.6. 3necb MbI OrpaHH- 
YMMCA KpaTKHM YIOMHH@HHeM O CO3AaHHbIX H IPOeKTHPOBaB- 
WHXCA B3PbIBATeAX B CBA3H C KOHKPeTHBIMH MpoeKTaMH 
CHCTeM TeNeympaBIeHHA. 

3.514.1. BapprpaTteau, cpa6aTHBawmlue ua 
paccToasHuu. K HMM OTHOCATCA BCe ycTpolicTBa, y 
KOTOPBIX JIA BO3OyYKACHHA OTJENbHBIX Mpoueccosw (2.612) 
HCNOb3yeTCA Nepeqaua HHSOpMalHH Ha paccTOAHHH, Halpu- 
Mep 9SJIEKTPHYeCKOe BOCMMAMeHCHHe B3PbIBYaTbIX 3apANOB 
BC€X BHJOB 10 NPOBOAHOM AHHHM CBA3H HAH y2Ke HeOJHO- 
KpaTHO yNOMHHAaBlUaHCA KOMaHAa Ha OCTAHOBKY ABHraTela 
cHapsana Pay-2 no pagnonuHHH (3.522, puc. 79), paBHO Kak 
H YNOMHHaBlleecH BbIle ycTpoHcTBo AMA BoCnaMeHeHHA 
gapajla Ha paCCTOAHHH HOCHTeAA BSpbIBYaTOrO BelllecTBa 
B-4 (8,526.12). 

K  paguocucteme ynpapnenua  ,,Kenb—Crpac6ypr”’ 
(3.511.12) rakxe 6pm co3maH npHGop ANA BocnmaMeHeHHA 
3apaga Ha paccrosuuu (FuG-203 A/230 a), B KoTOpoM, Kpome 
HMCIOWHXCH YETLIPEX MOAYAAWHOHHDIX YaCTOT, IpewyCMaTpH- 
BalaChb YCTaHOBKa DATOTO HH3KOUaCTOTHOTO TreHepaTopa, 
BKJIOUaBLUeEFOCA HaKATHeM KHONKH (,,aTYHK B3pbIBaTeJIA’’) 
H OOpaso0BbiBaBluero uepes MocezyIOUWHH HH3KOUACTOTHDIE 
(ulbTp — B npHemHuKax ,,Crpac6ypr-H”, ,,Map6ypr” 
waw ,,KompmMap” (3.511.138) — komayay ua BocnamMeHeHHe 
B3phIBYUaTOTO BelllecTBa, OTOT upHGop npeg_nomaranoch HC- 
NOMb3OBaTb AIA BOCMMAMCHEHHA 3apAga Ha NWanHpyoulAXx 
6omG6ax (Hs-293 u ap.) w Ha ucTpeGuTebHbIX pakeTax (cHaps- 
Wax Kalacca ,,Bo3qyxX—Bo3ayx’”’) Hs-298 u Hs-117 B tom 
cayuae, eCIH CHapaa MHHYyeT wUertb. HpegycmatpuBasacb 
BO3MO}KHOCTb NOfadH KOMAHAbI Ha BOCNWaMeHeHHe B3pbiBya- 
Toro BelllecTBa TaK2Ke H B pagHocHcTeme yMpaBueHus ,, Kor- 
re” (3,511.14). 

3.514.2, ABTOMaTHUecCKHe B3pHBaTe TH. Ilo- 
No6Ho Tomy Kak 9TO GObIIO ClemaHO B OTHOWeHHH CHCTeM 
CaMOHaBeAeHHA, B JaHHOM caAyyae MpH6oppl HeoOxo,HMO 
CHCT€EMATH3HPOBaTb B COOTBETCTBHH C QOpMaMH NpHMeHsA- 
emolt sHepruk (2.622). Uro kacaeTca pasmHuHa Mey AHCTAaH- 
UHMOHHBIMH B3pbIBaTeEMAMH H B3PbIBAaTeAAMH NpPHOHKeHHA, 
TO O HEM yxKe yKa3biBamoch B pasgzene 2.621 (cm. Takxe 
Ta61. 13). 

3.514.21, BaicokouacToTHble B3ppiBaTeiH. EQHHcTReHHBIH 
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TaKOH B3pbIBATeNb, HAXOAMBUIMHCA B CepHHHOM NpousBoz- 
cTBe, HocHa HasBaHHe ,,Kakagy”. On Obln pa3pa6oTaH u 
nloctpoeH @upmoi ,,fonaynaugume Annapate6ay” B Bene 
H IIpeqHasHauancA AIA YCTaHOBKH Ha SCHHTHBIX H HCTpeou- 
T@JIBHBIX pakeTax. B3apbipaTeib HMe TepeqaTuHK, H3ayuas- 
WH SeKTPOMarHHTHbIe BOMHbI YacTOTOH 600 mzey, M UpH- 
@MHHK, KOTOPbIM C NOMOULbIO IPHeEMHOM aHTeHHBI (CMOHTHpO- 
BaHHOH BMecTe ¢ Tepefaiouleli aHTeHHOH) IPHHHMAaN oTpa- 
2KCHHbIe OT UeNH SCKTPOMAFHHTHble BOMHBI YaCTOTOH OKOO 
600 meey. Tipu cnoxkeHHH MpHHATorO Hu TepefaBaemoro 
CHrHaJOB OOpa3zoBbIBanach ,,yactoTta Jonnaepa”’ (3.513,12— 
13), mpoxoxJeHHe KOTOpoH yepe3 HymeBoe 3HAYeHHE HCHOMb- 
30Bal0Ch AH NOa4H KOMAHAbI Ha BOCNaMeHeHHe B3PbIB- 
“aToro BelllecTBa. TakuM o6pa30M, B3pbiBaTemb ,,Kakany” 
HeHCTBOBa KaK ,,B3pbiBaTentb UpHOamuxKeHuA”’ (2.632.2 u 
puc. 38). TogoGabim xxe oGpa30M, HO Ha HeCKOAbKO Gomee 
AJMHHOK BomHe paGoTan uw B3pbisatenb ,,[Tunmep” [1] u 
[46]. 

Spbext Jonnazepa 6b HcMomb30BaH WM AIA BSpbHIBATeAA 
npH6aHxKeHHA ,, TpuxtTap”’, KOTOpHIH AOUKeH Obl NpHMeHs- 
TbCH BMecTe C mpHOopom caMonaBegeHua ,,Maxc A” dupMbI 
», bAayIyHKT-Bepke” B Bepwuue (3.513.12, puc. 62). Mpu 
9TOM JIA CpaGaTbIBaHHA B3pbIBaTeA B MOMEHT MpOxo KAeHHA 
ero H&a MHHMM@JIbHOM pacCTOAHHH OT emu (2.632.2) [49] 
HONOAHMTeCIBHO HCHOIb30BaIaCh HallpaBeHHOCTh AMarpaM- 
MBI H31yYYeHHA AaHTeHHOTO ycTpolicTsBa (pay AuMONeH c AHCKO- 
oOpa3HOH AvarpamMMO B NMWOCKOCTH, NepMeHAMKYMAPHOH K 
HalpaBalenuio noseta (A = 3,9 cm). B cucTeme B3pbipaTena 
FuG-380 ucnomp3opasca apexT KoneGatembHol oOpaTHoli 
cBxa3H. Bos6yxgenve KomeOaHHh AOMKHO Obllo HapyulaTDedr 
pH Uupw6nmKeHuu K AaHTeCHHe B3pbIBATeANA 3eKTPHUeCKH 
IIpoBoAMueH UenH (caMoueTa); MpoHcxo_uJIo H3MeHeHHe 
TOKa B AHOAHOM Wen AaMNbl KoNeOaTembHOro Kackaga, ITO 
HCHOMb3OBaOCh ANH BOSOYKACHHA wKeNaeMoro Mpomecca 
[46]. Stor B3ppiBaTentb ABIAICA MpHOopomM, poxCTBeHHBIM 
C H3MepHTeseM MaJbIx BbICOT ,,JlopeHn”’. 

Ha mpHuunne ycTpolicTspa H3MepHTeIA MAaJbIX BBICOT 
dupmpl ,,Cumenc” FuG-101 Gasupopanca AHCTaHUHOHHDIL 
B3pbipaTenb ,,Mapa6y”’, UpeqHasHauaBlniica CnelwWanbHo 
AAA 3CHHTHBIX paket [46, 47]. Ou Hcnomb30Ban NMIOO6pa3- 
Hble WACTOTHO-MOJYAHpOBaHHble kKoJeOaHHA, KOTOpble moce 
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OTPaXKeHHA OT Le HaKNaLbIBANHCh B MPHEMHOM yCTpoiicTBe 
Ha TepejaBaembli CHrHal, Ovlarofapa wemy Ha BbIxone 
Nowyiaocbh HalNpsAKeHHe C YaCTOTOH, NPAMO MpomopunoHab- 
HO paccTosHuio Jo uenu [1]. Cmotpa no Tomy, npoucxogHJo 
JH cpa6aTbiBaHHe HCHOJHHTebHOTO pese B3PbIBaTeIA pH 
OCTHKEHHH ONpeseeHHOli YaCTOTHI HIM Ke IPH Npoxoxe- 
HHH MHHHM@JbHOH YaCTOThI, Nomyyanca mH60 ,,.MCTaHUHOH- 
Hb’ B3pbIBaTeb, HOO B3pbIBaTeMb UpHGauxKeHua. Bee 
Ha3BaHHble yCTpolcTBa NpesAcTaBAAM COGOH aKTHBHBIe B3PbI- 
Batenu, IlaccuBHble BLICOKOWACTOTHBIC B3PbIBaTeMH HE IIpPO- 
eKTHPOBaNHCb, TAK KaK IPH HaBeJeHHH Ha pagMonepegart- 
4YHKH MpOTHBHHKa He ObINO0 YBepeHHOCTH, 4TO MoceqHHe 
He OYAYT BbIKJIOUCHLI B MOMeHT COM KEHHA C HebIo. MHave 
BHITIAAHT mpoGsema, eCiM peub HAeT OO HCNOMHEHHH oMpe- 
@NeCHHBIX KOMaHA, Kak HallpHMep IpH Uposere Haga mepe- 
AaTYHKOM, KOTOPbIN cneuvanbHO H3qyuaeT KONeOaHHA ANA 
9TOH We, OCTABAACh BKJIIOUCHHBIM BO BpeMA NpHOHKeHHA 
K HeMy TejeympaBasaemoro oGbeKTa. K 3TOMy CAy4alo OTHO- 
CATCH, HanpHMep, KOHTaKTH ,,Pionep”’ (,,CaH30p” [65]) — 
OQ HHX yHOMHHaeTCA B pasgene 3.6, — mpeaHasHavaBlineca 
AIA NepeKOYeHHA MIpH NomeTe Hak NepesqaTuHKaMH BO 
BpeMA MporpamMMuoro Noseta (Taba. 17, Homepa 6/7, 8/9, 
10/11, 11/12). 

3.514.22. Onruyeckue npuG6opp. K stomy THITy OTHOCHTCA 
paspaOoTanHB ,,Bceo6uleH komnaHHel aeKTpHueCcTBa”’ AH- 
CTAHILMOHHBIM B3pbiBaTeb ,,[lucTone” [46]. On uMen ucTou- 
HHK cBeTa (He HCKAIO“aNICH MCTOUHHK HHpakpacunoro 
H3JYUCHHA), NOMeWLAaBIUHHCA BHYTPH Bpalllarwlmeroca Un- 
JHHApa, CHAO KeHHOTO Mpope3AMH, TaK YTO MOAYAHpOBaHUbiit 
CBeT H3y4aCH B paqHabHOM HalipaBleHun (NepmeuAuky- 
JApHO HanmpaBeHHio ABH 2xKeHHA). Ectu BOH3H mpHoopa 
OKa3bIBalOCh OTparKalollee Teo (eb), TO POTOIMeMCHT 
BOCHPHHHMal OTPaKeHHble AVYH, H Torga yepes YCHMHTE/b 
H HH3KOUACTOTHBIM PHJIbTP IPHBOAHJOCb B AelicTBHe HCNOMHH- 
TeIbHOe pevie. 

3.514.238. AkycTuyeckHe mpHOoppl. Mctpe6utenbuan pa- 
keta X-4 (3,524.1) coa6xanacb paspaGoTaHHbIM JOKTOPOM 
Kpamepom (pupma ,,Pypuitamb”’ B Bpaxpege) oYeHb NPOCTbIM 
AKYCTHYeCKHM AHCTAHI[HOHHEIM B3pbiBaTenem (,,Mai39’’). B 
Kopiyce storo cHapsaga (pHc. 91) momellanca MHKpOoH, 
KoTOppit mpw mpHOmnxweHHu CHapaya Ha oflpezeneHHoe 


15 Teneynpapaenne 
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paccTOAHHe K HCTOUHHKY S3BYKOBbIX BOH — JBHraTeio 
camoueta (oKon0 130 gon) — BripaGaTbipan CurHad, HeOOXxo- 
AMMBI JJId HeNoCpeACTBeHHOTO cpaOaTbIBaHHA WYBCTBUTEb- 
HOTO pene, YTO AOJKHO ObWIO BbISBIBATb B3PbIB CHAapAAa. 
Jaa BbiGopa MecTONONOKeHHA MHKpodoHa CNpaBeAHBbl 
NOMOXKCHHA, OTMEUCHHDIC AIA TOMOBKH CaMoHaBeneHnHa ,,Jlor” 
(3.51331, cm. npHmeyanne Ha cTp. 217). 

Tlogo6uble maccHBHble MpHG6opbl B SKCN€PpHMeHTAaJIbHOM 
NOpAAKe ycCTaHaBAHBamHCch TakxKe B CBOOOAHO Taparowiux 
cHapafax, He HMeBWIHX JBHraTeqA, H HCMOMb30BaHCh B 
HeOOJbIUMX KOJIHUeCTBAX ANA Lene MpoTHBOBOszymHOn 
oGopouni. B nocnequem cayyae Oopb6a Cc JeTALHMH B COM- 
KHYTOM CTpolo COeqHHeHHAMH OomMOapAHpOBUIHKOB Beach 
nytTem cOpacbipaHia 6oMG6 Ha WeHTp CTpoA caMOmeTOB Mmpo- 
THBHHKa C JI€TAMLMX BbIUe GomOapaHpoBLINKoB-ucTpebH- 
Teen, 

3yecb Ke cmeqyeT YNOMAHYTb H OO AKYCTHUeCKHX B3PbI- 
BaTeIAX iA MOPCKHX MHH, KOTOpble cpaOaTbiBadH pH Mmpo- 
XOKACHHH Ha HuMH KOpaOmelt c paOoTatowIMMH BHHTaMH 
(HCTOUHHKH 3BYKOBBbIX. BOJIH), 

O ToM 4TO TEXHHKa TeeyNPaBMeHHA MOKET MPHMeHATCA 
He TOJbKO JIA BOCIWAaMeHCHHA B3PbIBYAaTOFO BelllecTBa, 
TOBOPHT Hauvapuieeca HegaBHO B TepMaHHH mpHmMeHeHHe 
AKYCTHUECKHX MHCTAHUMOHHEIX ,,B3pblBaTemeH”’ B KayeCTBe 
»CHTHANH3aTopoB OG6roHa” AWA Tpy30BbIX aBTOMOGHeH H 
aBpTonoesf0B. TIpu6oppl pasmellawtTca B KaOwHe BOANTeNA 
HAH MallHHHCTa H cpaOaTHIBalIOoT pH Mogaye 3ByKOBOrO 
curHana HAYUMM No3aqH TpaHcnopTom. 

3.514.24. Crarmueckue npu6opsi. B paccMOTpeHHbIX HaMH 
HO CHX MOp AHCTaHUMOHHbIX B3pbIBATeMAX H BSPbIBATeAX 
»IIPHOHKCHHA” HCNOMb3OBaNaCb SHEPlHA SNeKTPOMArHHT- 
HOrO HAM akyCTHYecKoro w3aTyYeHHA (2.522, 2.622), ofHaKo 
Hapaay ¢ HHMH GOblo pa3pa6oTaHO HeCKObKO IpH6opos, B 
KOTOPBIX B MPOTHBONOMOKHOCTh IpHOopaM CaMoHaBeyeHHA 
HCHOb30BaHCbh CTallvoHapHble noma (2.551). 

AKTHBHbIM IpHOopoM, KOTOpHI AomKeH Obin cpa6aTs- 
BaTb OT BO3MYIICHHA 2ICKTPOCTATHYeCKOFO NOMA, ABAAICA 
KOHJCHCaTOPHBIi B3PbIBATeb NPHOMH KeHHA, CO3aHHBbIH ,,Bce- 
oOuleH KommaHuell snexTpuuectsBa’”’, JleTaujHi oObeKT Umer 
ykpelneHublt B H30NATOpe Wyn (llTaHra AWHHOH MpHMepHo 
1,5 m, ycTaHoBmeHHan nepegq HocoBoh yacTHIO Hs-293, Hs- 
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217 HW Ap.), EMKOCTb KOTOPOrO OTHOCHTeIbHO KOpMyca ,,n3- 
Mep#1acb”’ C MOMOLLbIO BbICOKOUaCTOTHOH MOCTOBOL CXeMBI. 
[pu upH6Onuxenun kK NpoBoAAmemy 21eKTpvuecKHA TOK 
(HH K QMH9NCKTPHYeCKOMy) Tey sh@eKTHBHaA e€MKOCTb 
yBeIHUMBaach MW HapylieHHe paBHOBeCHA MOCTa HCHOMb- 
Z30Ba0Cb JIA BOCIMAMeHeHHA 3apaga, 

Tlogo6upit xe UpHG6op, paccuHTaHHbId Ha HCNOJIb30Ba- 
HHe Ma@rHHTHOFO Noda, HasbiBanca ,,439rpum’’ [46]. B Hem 
AAA cpaOaTbiBaHHA B3PbiBaTeMA HCMONb3OBaNOCh H3MeHCHHE 
B3aHMHOH MHAYKTHBHOCTH M@%KAy ABYMA KaTYylIKaMH MIpH 
NPHOIHKeHHH K MpPOBOAAWeEMy SeKTpHueCKHH TOK HAH 
oGnagaiollemy MarHHTHbIMH CBOLCTBaMH (MarHuTONpOHHa- 
emomy) Teny. Ilo sTOMy NPHHUNNY padoTaaH WMpOKO H3BeCT- 
Hble M@PHHTHble B3pbiIBaTeH AJ MOPCKHX MHH 4H Topned, 
Uro6ni oOecneyHTb BOCNMaMeHeHHe B3PbIBYAaTOFO BellleCTBAa B 
cayyae Tpomaxa, B Mawanupyromel (,,xbipsrourel’’) Gombe 
Hs-294 (3.523.3) Takoke IPHMeHAJICA MATHHTHBIM B3PbIBaTeJb, 

Aaa cpaOaTpipaHHa maccHBHOrO 9eKTpocTaTHYecKoroO 
AMCTAHUHOHHOTO $B3ppiBaTema ,,KyrnokKe’ JOouKeH Obl 
HCMOMb3OBaTbCA BICKTPOCTAaTHYeCKHH 3apaf camoyeta [46]. 

B OTHOWeHHH NaCcCMBHbIX MArHHTOCTATHYeECKHX IpHO6opoB 
CYUICCTBOBaO MHEHHe, ITO GObIWHe TO pasMepaM CaMOWJIeTHI 
o6pasyloT 3a CueT TOKOB, NPOTeKaIOUHX MO HX WIHpOKO pa3- 
BeTBICHHOH OopTOBOH CeTH, 3HAYHTeIbHbIC MAFHHTHBIC NOAA 
pacceuBaHHa. 

Heo6xoguMo cyenaTb elle OMHO KpaTKOe 3aMeuaHHe oO 
paccTOAHHAX cpaOaTbiBaHHA ABTOMATHUeCKHX B3pbiBaTewel, 

Tak Kak pa3pyllNTembHoe gelicTBHe 3apaga nponopyno- 
HaJIbHo r (r~* — paccToHHHe BO weH), TO CmelyeT BbIOupaTb 
PpacctosHHe cpaGaTbIBaHHA B3pbIBATeMAH B 3aBHCHMOCTH OT 
BeMYHHbI 3apaga. CaregopaTenbHO, IpPHMeCHAA AHCTAaHUK- 
OHHBI€ B3PbIBATeJIH Asia MOCTHKCHHA MAKCHMAJIbHOTO 3¢- 
bexta, HeoOxoquMO O6paTHTb BHMMaHHe Ha TO, 4TOObI OHH 
He cpaOaTbipatH mpexgespemeHHo. B cuay stToro Booéme 
HeOOXOAHMO OTMaTbh MpemNouTenve B3pbiBaTeIAM TIpHO6H- 
X%KCHHA, KOTOPhle CpaGaTbIBaIOT JIHIIb B MOMEHT IpOXO KACHHA 
CHaPAJOM TOUKH, Haxofamelca Ha MHHHM4/JIbHOM paccTOAHHH 
OT WenH (2.621). IIpu 3ToM Hy2KHO MO BO3MOXKHOCTH CTPeMHTb- 
CH YMeHbIIHTb BpeMaA 3aMeAJIeHHA CpabaThIBaHHA B3PbIBaTeJA, 
Tak Kak B TeYeHHe Mpouecca cpaOaTbiBaHHA paccTOAHHe 
AO Welk BHOBb HaYHHaeT YBeEMHYHBATECA. Y aBTOMATHUeCKHX 
15* 
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B3pbIBaTeTeH, IpeqHaSHayaeMbIX AIA NOpaKeHHA CaMomerTos, 
paccTosHHe cpaGaThiBaHHa KoneOmeTca Mexgy 4 H 12 om, 
TO €CTb B Cp@AHEM COCTABIAET OKOMO 7 M. 

3.5143, Tpoune aBToMaTHYecKHe HCNOA- 
HHTCAH CHeNHAaNbHHX KOMAHA. Kpome ynoma- 
HYTHIX KE ABTOMATHYCCKHX B3PbiBaTeeH, UMesICA elle 
PAA WpoekToB mpH6opos, ¢ NOMOULbIO KOTOpBIX ObII0 GbI 
BO3MO2KHO NOJOOHBIMU 2Ke TEXHHYECKHMH CpeACTBaMH BoO3by- 
*wKAaTb ApyrvHe mponeccnr, B KayecTBe BaxkKHeHWHX H3 HHX 
Ha30BeM IIPOeKThI IpHOopos Aa ABTOMATHYeCKOFO OTKPbITHA 
OrHA H3 OrHecTpembHoro opyxKua. IIpH ycTaHoBKe B3pbiBa- 
TCA NPHOMHKeCHHA Ha 3eMe C HanpaBeHHOH BBepX jHa- 
rpaMMoli H3.1y4eHHA Nomy4asnca mpuoOop ,, Tubprnrepharne’— 
Mosuukanna upHOopa ,,tpuxrep” dupmb ,,BaaynyHKT- 
Bepke” (3.514.21, 3.513.12) [49]. 

Tlogo6uaa annapatTypa JomxKHa Oblia IpHMeHATBCA H 
Ha HCTpeOuTeMAX AA ABTOMATHYECKOLO OTKPBITHA OFHA H3 
GopToBOoro OpyxXHA IPH Mposere cBepXy HAH CHH3Y Bpaxke- 
CKoro CaMOWeTa, TAK KaK IPH OWCHb BbICOKHX OTHOCHTEIbHBIX 
cKopocTax ,,adppeKkTyBHoe”’ Bo3s6y2xxKMeHHe %2KeaemMoro Tpo- 
ecCa C NOMOLLbIO PyK CTAHOBHTCA NIpakTHUeCKH HEOCyLMecTBH- 
MBIM. 

BceoOulat KOMNaHHA SIeKTpHUeCTBAa paspaGaTbIBama HH- 
(bpakpacupi mpu6op ,,Lloccen”’ cneunanbHO AH yCTaHOBKH 
Ha peaKTHBHbIX ucTpeO6uTenax Me-163 [45.1]. Naccusnpri 
uHppakpacupilt mpHoop ,,Broucgzoph” hupmpr ELAC jom«Ker 
Obl BMecTe c ycTpolicTBoM ,,BDAHKpHXTYHr” ycTaHaBwH- 
BaTbCA Ha WTYPMOBHKAX B HW KHeM YacTH PiosenA Ka, ITOOI 
ABTOMATHYCCKH OTKPbIBATb OFOHb H3 HalpaBJeHHbIX BHH3 
nywek 10 TaHkam wu napoBo3am [45.1 }. 

Hakonell ynoMaAHeM elle mpoekT upH6opa_ ,,066e’, 
KOTOPbI paspaOaTHIBaca pupmolt ,, TenetpyHKeH” B COTPya- 
HHueCTBE C BEQOMCTBOM 2Keme3HEIX Zopor. Tipw6op jomKex 
ObIN CAYKHTb AIA BWIEKTPHYECKOTO MOAPbIBa *Kee3HO- 
HOPOXKHEIX MHH HW MpescTaBaan coOoli B HeKOTOpOH cTeneHH 
KOMOHHALHIO B3pbIBaTeA, MelicTBylollero Ha paccTOAHHH, 
HW ABTOMaTH4ecKOro B3pbipateia. M3nyienue SeKTPOMarHHT- 
HOH SHeprHH OCYILECTBAAMOCh IPH NOMOWIH pacnomo*xeHHoro 
Ha H€KOTOPOM pacCTOAHHH OT MHHBI KOPOTKOBOAHOBOTO 
nepegqaTunka, a mepeqaua SHeprHH K B3pbIBaTeTIO AA ero 
cpaOaTbipanud NMpOHCXOAHa ABTOMATHYECKH IPH ABH KeHHH 
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yoe3za Hag MHHOH [45]. Baaromapa sTomy MMenacb BO3- 
MO2XKHOCTh YIIPaBAATb B3PbIBOM IIPOH3BOJIbHO WM fame nocwe 
gakJlaQKH MHHbI MpomycKaTb 10 yuacTKy m060e KONHYeCTBO 
TOe3 JOB. 


3.02. F[poekTb! TeneynpaBasemoro opy xa 


B 9ToM pa3yzene Mbl paccMOTpHM HaHGomee Ba KHBIe 
oOpa3subl TeleympaBlaemMoro OpyxKHA, paspa6oTaHHOrO B 
TepmManuu B rogbl BTOpoh MupoBok Boltubl. I]pH sToM BHa- 
yale faeTCH KpaTKHH O630p mpoeKTOB H B 3akmIOUeHHe 
H3araioTcA OCOGCHHOCTH HEKOTOPHIX TEXHHYECKHX peleHuH. 

3.521, Camonet-cHapaa Fi-103, nnn Day-1. Stor netraTenb- 
HB alnapat, HaHOoslee WHpOKO MpHMeHABIUHHcA BO BpeMaA 
BOHHbI NO CpaBHeHHIO C JAPyrHMH BHAaMH peakTHBHOTO 
Opy2KHA AaNbHero JeHCTBUA, XOTA H He ABAAJICA TeMeyUpaBaA- 
@MBIM, OLHAKO JOJI2KeH ObITh paCCMOTPeH Kak TIpHMep mow- 
HOCTbIO ABTOMATHYECKH YIPABMACMOTO AETATEbHOTO OObEKTA. 

3.522, Paxeta qadbuero nelictpun A-4,unu Pay-2. Ona 
TaKKe B OCHOBHOM ABAAeCTCA OOLEKTOM ABTOHOMHOTO ypaB- 
meHua, Ho ero caegqyeT KOCHYTBCA, TAK KaK 4aCTb IPHMCHAB- 
welicd almapatTypbl Obina cHa62xeHa ycTpolcTBaMu AA 
OCYIICCTBICHHA TeneynpaBseHHA B miocKocTH. Bomee Toro, 
TeXHHKAa OGecneueHHA ABHIKCHHA NO oMpeyeseHHOH TpaeKTo- 
PHM H OOpasoBaHHA KOMAHAbI OCTAHOBKH IIPHBOAHOTO ABura- 
Te HAXOQHTCH B PaMKAX PACCMATPHBAeMbIX 3fCb BO- 
INpocos. 

3.523, TeneynpaBasemble Oom6én ,,Ppuy-X” wu Hs-293, 
KOTOpbIe B OCHOBHOM IPUMeHAMHCh Kak COOCTBEHHO Teneympa- 
BJIACMBIC JICTATRIBHBIE OOBEKTEI. 

3.524. Tereynpaeanemole ucmpebumenbdole pakemet Kaacca 
6030yx—eo30yx”’ X-4 u Hs-298. 

3.525, TeneympaBasemble OGOpoHHTeNbHBIe CHApAAb! (AA 
OTpaxKeHHA aTaK HcTpeOuTeneli). 

CpaBHHTeJIbHble MaHHbI€¢ Ha3BaHHOrO 37e€Cb aBMallHOHHOTO 
OpyXHA MpHMBegzeHb! B Ta6a. 15, rae mpeANpHHATAa NONbITKAa 
WaTb KNaccHHKauHs, cormacHoO MpHMeHeHHOM B pa3zzeNnax 

H 2 nepBok raaBbl cucTemaTu3auHH. Hamu yxe Ko- 
POTKO paccmaTpHBanuch (3.526) HeKoTOpbie H3 NpoeKToB 
Hemeukoro TejleympaBaemMoro OpyxXHA (cM. Takxe 3.82, 
Ta6a. 10), 
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3.521. Camonem-cxap20 Ft-103, uau Pay-1. Drot KppinaToi 
CHapay Obl Co3qaH 3a OYeHb KOpOTKoe Bpema B 1942 roay 
CaMOJIETOCTPOHTeAbHOH *bupMoh ,,Puszenep” B Kaccene nog 
PykOBOACTBOM YnpaBnenua repMaHckux BBC u ucnpitag 
Ha ONBITHOM NowHvrone Ilenemiougze-Bect. Jia coxpanenna 
B Taine BCexX pa6oT Mo ee CO32aHHIO OH ObIN YCOBHO Ha3BaH 
»KuplikepH” Hw nosyaH KOZOBOe HaMMeHOBaHHe FZG-76, 


Puc. 68 AsroHomMHO ynpaRjsembli caMomeT-cHapag Pay-l 
(Fi-108). 


Tlocne nepporo OoeBoro npHmMeHeHHaA 12—13 wtona 1944 
roza [9, 11, 25] B qo6aBnenue x dba6puuHol Mapxe Fi-103 
emy GObl0 BaHO OGo3sHayeHHe @ay-1 (V-1, rae V (day) — 
neppaa OyKkBa copa Vergeltung — pacnuata, Bo3Me3qHe). 

OcHoBHbie faHHble H306pamKeHHoro Ha puc. 68 u 69 
cHapana [8, 25]: 


O6Omaa AWHHa..... seve teen eeee ce ceeceeeee 1,73 MH 
Han6onpuui AvametTp (iosenaxKa ....... -.. 0,82 

PasMaX KPbIa ...see eee eeees seve eeeas oo. 4,9 

CraproBbli BeC.......- Leen ee een renee nee 1. 2,2 m 

Tlonesuad Harpy3Ka .......... peeeee eeeee 1000 Ke (apa BB) 
Tipuratenab npamotTownp BPI (,,tpy6a Ulmuara”, 


epMancKal 
natext 1931 roga [9]) MoTopocTpouTerbHoro 3aB0ga NAprye” 
B Bpangzen6ypre. 


HH3KO- 
cOpTHBIA 
6eH3HH 
IpHMepHO 
600 «a 
oKo.10 160 
M/ceK 
0kK0.10 250 
KM 

Y oTsenbpypix G6owree 
NOSAHUX CHaPAZOB MaK- 
CHMaIbHaa asbHOCTb 
AelicTBHA Oblia yBeuH- 
yeHa Jo 370 xm [11]. 

TouHxoctTb nonaqanua— 
IpHOnH3suTembHo 84x 4 
KM OPM asbHOCTH nowe- 
Ta 250 KM. 

Crapt Fi-103 ocymtect- 
BJIAJICA C TIOMOLLbIO yCKoO- 
pHTeibHOH  cTapToOBOH 
YCTAHOBKH, BbINOAHeHHOK 
B BUZe Tpy6uaTou KaTa- 
NybTbl C MWapora30BbiM 
IIPHBOOM (HCHOWIb30Ba- 
NOCb KaTasH THYeCKOe pa3- 
NO*KeHHe MepeKHcH Bo- 
Ropoga). IIpu crapte ca- 
MOJIET-CHapAy HCIIBITHI- 
Ban yckopeHue 21 g(206 
M/cex?), IIpH 9TOM CKO- 
pocTb nojleTa RocTurasa 
mpumepHo 86 a/cex. C 
STOH CKOPOCTbIO OH NOZ- 
HHMalica oO 3aaHHoH 
BbICOTbI (CM. HH2Ke), UTO- 
Obl B Mocefyioulem Topu- 
30HTAaIbHOM TlovleTe pas- 
BUTb CKOpocTb 160 #/cex. 
Craptopble ycTaHOBKH 
Tpe6oBanH OoObUIMX 
CTPOHTEJIbHBIX 3aTpat. 


TomaHBO ....... 


Emxoctb 6aka .. 
Ckopocth noveta 


Pannye gelicTBua 
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Repessnnent wap 
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Puc, 69. AstonomMHo ynpaBasembli caMoaeT-cHapaga @ay-1 (Fi-103) (paspes). 
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Muorouncenuble G6eTOHHBIe WiollagKu Ha no6epexse Jla- 
Manuia yxe B 1943 roxy, cormacHo aHTio-AaMepHKaHCKOMy 
naaHy ,,Cross bow” [11], Gp noxBeprHyTb! mocex0Ba- 
TeIbHbIM GomMOapAMpoBKam c Bo3szyxa. Bo ppema ucnpiTanua, 
aK KOHILY BOHHbI HW B OOeBbIX yCJIOBHAX CaMOJIeCTHI-CHapAABI 
3allyckaJIucb ¢ caMoweToB-HocuTeneH (Me-111). Bai coszaH 
TaKKe OAMH OMbITHDIA OOpase, Takoro caMovleTa JIA MO- 
qeTa C© 9KHTaKeM, 

Cepuitubie cHapagp Fi-103 cua6xanucb cucTemow aBTOo- 
MaTHUeCKOH CTaOHMH3alHH OTHOCHTeMbHO Tpex oceli (2.23 u 
pc. 7), KoTOpad Obia cosfzaHa dbupmol ,,AckaHua-Bepxe”’ 
B Bepauue. B KayecTBe AaTUWKa OTKMOHEHHA OT 3a,aHHOTO 
KYpca CY KHJ OPHBOAUMBIA Bo BpallleHHe CKAaTbIM BO3LYXOM 
THpOcKON, KOTOPBIN KOppeKTHPOBaICA No Kypcy MarHHTHBIM 
AaTuHKom. B To Bpema Kak Jia GoubleH yacTH cHapaOB 
Kype 3afaBasicd HalpaBseHveM CTapTa H OCTaBaJICA Ha BCe 
BpeMA NoweTa HeusMeHHbIM [2.21], K KOHLLy BOHHBI OTAe/Ib- 
Hble OOpa3llbl cTamH CHaGMaTECA YCTpoHcTBaMU pa3BopoTa, 
Tak 4TO CaMOseTHI-CHapAAbl Noce CrapTa MOTH BbINOHATS 
BHpaxk No mporpamme (2.251), 

BpicoTta noseTa MOria ycTaHaBJMBaTBcA No OapomeTpH- 
yeCKOMy AaTUHKy B AMamazso0He 200-—3000 m (2.222). Tua 
ONpeAeeHUA paccTOAHUA AO We B HOCOBOM yacTH OGbeKTA 
pa3Meliasicd MpHBOAMMbIM B ABH KeHHe HeOoOubLIMM BOSAy- 
UIHbIM BHHTOM cueTUHK TyTH (,,BO3zyWHEI nar’). Ilo jo- 
CTHKCHHH IIpeABapHTeMbHO pacCYHTaHHOTO pacCTOAHHA OT 
MeCTa CTapTa c¥ueTUHK NYTH OTKIOUaN ABHTaTedib, OHOBpe- 
Me€HHO NofaBadl KOMaHAY Ha PyJb BBICOTbI H CaMOJIeT-CHap Ay 
nepeposwsicd B NHKAPYIOuW nome. 

Uactb cHapsgop Way-1 cHa6xanacb pagMonepesato- 
WHMH ycTpolicTBaMH, TaK 4TO C MOMOLIbIO nepekpecTHOH 
NeeHFawHH MOKHO O6bIIO MpociequTh 3a TpaekTopHell 
nomeTa H OMpesxeuTb MecTo NaseHHA cHapsgza (no MpeKpa- 
WeHHIO paOoTH NepesaTunKa). 

IlogroTtopka K cepHiiHoMy BBbINycky cHap#aza Hayasacb 
c 1943 roqa Ha BarOoHOCTpONTeIbHOM 3aBoge B Pasepcue- 
Gene. C mona 1944 roga no mMapT 1945 roga TombKO No LeAAM 
B AHIJIHH, riaBHbIM o6pa3om m0 JIoHAOHY, CbIIO BbITTyLeHO 
9300 cHapsgos @ay-!. Muoro cHapayzoB ObI0 BbINYyueHo 
TakxKe H no Apyrum uessm [8, 11, 12, 25]. 

3.522. Paxema Oanonezo Oelicmeun A-4, uau Pay-2. He- 
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COMHCHHO, CaMO H3BeCTHOH 43 BCex O6pa3slloB TeneynpaBa- 
eMOTO OPy2KHA GOblia HeMellKad pakeTa JanbuHero felicTBHA 
A-4, KoTOpas nocwie nepBoro GoeBoro IIpHMeHeHHA B CeHTHOpe 
1944 roza nonyunaa HauMeHOBaHHe V-2 (Pay-2). SToT o6beKT 
mpeAcTaBaan coOoH ofHO 3BeHO B CO3qaHHH wWesoro pxza 
Tak Ha3blBaemblx ,,Arperatos” (A...). Eme Bp 1932—1933 
ro#ax Oblia HavatTa nocTpolika arperata A-1. [leppaa nonpit- 
Ka 3alycKa %KMAKOCTHO-peaKTHBHOTO ABHTaTeiA, oOOmalaB- 
wero Tarow 300 Ke (ipoekT YupaBneHun BOOpyKeHHH cyxXo- 
MYTHbIX BOCK), Oblia CAenaHa Ha apTHsMepHlicKoM NOWH- 
roHe Kymmepcgop 21 ygexa6pa 1932 roga [11]. Cuapag 
A-1 ume ctapTosplii Bec 150 xe, AnHHy 1,4 m 4H MaKCHMaJb- 
HbId AHameTp 380 cm. Jaa cTa6unu3zalnMH MpofosbHOH ocHu 
IpeAycMaTpHBasacb YCTaHOBKa B TOMOBHOH yacTH CHapsza 
TAKeNOTO MaxoBHKa BecoM 40 xz. Tak Kak TroJIOBHaaA 4acTb 
9TOrO WeTaTeMbHOrO amiapaTa oKa3alacb yTAKeeHHOH, 
TO THPOCKOMHYecKoe Teo ObIO MepeMelleHO B LeCHTpaJibHy!0 
yacTb cHapsfa. TlosBuBUIHicaA sce 3a NepBbim arperaT 
A-2, ocHalleHHbIt TakKHM Ke JBUraTedeM, IPH MepBbIx xe 
HCHbITaHHAX Ha ocTpoBe Bopkym B geKaOpe 1934 r. AocTur 
BHICOTH! 2,2 KM TIpH MPOAOMKATeMbHOCTH paGoTbl ABUTaTejH 
16 cex. [8, 11]. 

B mapte—anpene 1936 roma Oblio MpuuATO pelueHue 
cO3MaTb OGBeAHHeHHBIN WeHTp Mo paspaOoTKe pakeTHoro 
OPpyXUA JA aBHaUMH MW CYXONYTHBIX Bolick. Torga-To B 
Tlenemionfe H BOSHUKJM apMeHCKHH HCHMbITATebHbIN NOJMTOH 
»l legemiongze-OcT”’ u onbitabti nomuron BBC ,,[lexemionze- 
Bect”’, rae MpoBogqvvcbh JlaibHeliuMe HccmeqoBaHHAa 4H 
HCHbITAHHA, 4 Ha Nomuroue ,, lenemionge-Oct’’ — Jae npon3- 
BOACTBO cHapsyoB. B Kymmepcyopde pa3pa6aTpiBaiucb 
AaNbHeluMe THNbI CHapxgzoB — arperatpt A-3 u A-4. Tlep- 
Bblé OMbITbI C HHMH ObIN MpOBeAeHB! elle WO CO3qaHUA UCNbITA- 
T@JIbHBIX TOJMTOHOB B [leHemiongze B ekaOpe 1937 roa 
B mecy Vpetdcpanbazep-Ofie, pacnoso%KeHHOM Ha oOcTpoBe 
Y3ejom. Cuapay A-3 umen pa3meppi 6,5 1 X0,7 “ 4 CTapTOBbIii 
Bec 750 xe (9kKCNepHMeHTabHad MOfeNb GoeBoro 3apsaga He 
uMea). Ha Hem Gbil ycTaHOBJIeH paKkeTHbIlt ABHTaTeJb 
c Tarok 1,5 m uw mpozonKuTenbHocTbIO paboTh 45 cek. 
YupaBisiouluMa opraHaMu cjlyxKuNH rasoBbpie pysH (H3 
MomuOgeHa!), YHpaBNeHHe KOTOPBIMH OCYLLeCTBIAIOCh C 
NOMOULbIO TpeX MO3HUMOHHbIX THPOCKONOB B COeAHHeHHH Cc 


fd 


Konmypss npeena paxems A~9 
a0 obs 
panemet A-10 


1935 
‘Jcmynens (npoexm i}-17400- 


ly iS 
| : 
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1650 5 P 
5 § 
Agpezeam4 2 f 
Pay-2 8 “i i 
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10120 


enezo Deacmeun 
Trea Seueamened 
(Ha yposne mopa He 
1-9 Cmynene (A~10) 200 000 xz 


6,-odiaud sec (emapmoessii) 
Gy~0ee monnuea 
Gy~ ee nonesnok nazpysKu 


9100 


Puc. 70. Bugz B paspese pakeT Janbuero jeficraua A-4, A-9, A-10. 


Cuapag A-9 apasetca MogHbuKauHeH cHapaga A-4b (A-4 c KPENIbAMA HeOonbIHX 
Pa3Mepos ya yBenHYeHRA WabHOCTH AeHCTBHA); OH HMeET, 3a HCKMO“eEHHEM 
CTaGHAH3HPyIOUIHX MrocKocteH, TakHe xe pa3sMepBl. 


Aeyxemynenvaman paxema 


2-9 cmynens (A-9} 25400 xe 


Azpezam 4 27000 xe 
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AeMn®upyiolluMH THpocKonaMH UW AaTaHKamH ycKopeHHit. 
Cuapsg A-3 umes, Kpome Toro, MapalliioT AA npuseMieHua 
perHcTpauHOHHOH almapaTypbl, a TakxKe palvuonpHemHoe 
YCTpolicTBo, KOTOpoe B CJyY¥ae HeEOOXOAMMOCTH NpHHAMaIO 
KOM@HJHbIe CHrHaJIbl Ha OCTAHOBKY ABHraTeqa, 


Puc. 71. @ay-2 (paspes). 


TIpoektupoBanHe neppol paketnr A-4, KoTopan Rou KHA 
6blia HMeTb GoeBoH 3apayx Becom 1000 xe uw aBHratTenb c 
Taro 25 m, Onlmo HayaTo yxe B 1936—1937 rogax. Ho 
npexyze weM NOMYYHTb BOSMOMKHOCTb MPHCTYNUTb K ee KOH- 
CTPYHPOBaHHIO, HEOOXOAMMO ObvIO BbIACHHTb UpesBblyaHHo 
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MHOFO OTACIbHBIX Bompocos. TlosTomy 6bia co3qaHa 
WpoxoAua MHOTOKpaTHble HCMbITaHuA Apyraa paketa A-5, 
KoTOpad Meda TOPMOSHOK NapalinoT WU NapaliloT CHM KeHHA, 


Fai = 


Puc. 72. @ay-2 na tpancnoprupopoywoh tTenexxke. 


ueM oOecneunBasica ee Ge3aBapHiubli ciycK mocle cro- 
paHuHa Bcero TonNUuBa. OTOT arperaT MPHBOAMICA B ABH KeHHE 
ABuratejem paketbl A-3, HecMOTpA Ha CBOH HECKOJIbKO G6ouIb- 
WMH BHellnui quametp. Tlomumo sToro, CTPOWHCb H 3anyc- 
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KasIdcb (OTUaCTH C CaMOJeTa) pa3HUHbIe MOZeH yMeHb- 
WIeHHbIX pasMepoB. C HX NOMOUIbIO GbIIH BbIACHeHbI BCe Te 
MHOTOUHCeHHbIe MpOGJIeMbl, KOTOPbIe H NOSBOJIHAH OcyilecT- 
BUTb KOHCTPYKUHIO Oovbliok pakeTel, OHM Kacasucb Mpexse 
Bceero CTaOWMH3alHH CKOpocTeH NoweTa B JO3BYKOBOH Hu 
CBepX3BYKOBOH OOAaCTH, pasMepoB PyJIeBbIX MAaLIHH, aapo- 
AMHaMHYyeCKHX HU [asoBbIX pyJleH (3aMeHa MOJHOJeHOBDIX 
pyleH rpauToBbIMA Jala CHM KeHHe CTOHMOCTH NOcTpouKU 
pakeTst B 100 pas) H mHoroe Apyroe. Bec onbiTHbIX pakeT 
A-5 Ip HaHuHH AONOMHUTebHOTO OGOpyAOBaHHA AOcTUTaN 
nouTH 900 xz. Hlotonok cocTapaaa 12 Km, a jaubHOcTb 
noneta — 18 xm [11]. 

Hapaay c co3aaHHem cHapsaga Pay-2 B Ilenemiouze mpoek- 
THpOBAaHcb ellie H Apyrve o6pa3uy yipaBsaeMoro opyKHA. 
B yacTHOCTH, B KauecTBe ONBITHBIX OOpa3sl0B Ob NOCTpoeHbl 
paketnr [8]: A-4b, A-5, A-6, A-7, A-8, A-9 n A-10. 

Paxeta A-4b dakTuyeckH MpesctaBiseT co6oli pakeTy 
A-4, cHaGxkKeHHyIO B WeAX YBeIHYCHHA JaJbHOCTM MovieTa 
HeOOJIbIIMMH KpblibaMu, B auBape 1945 rogza Obl mpou3se- 
eH OTCTPedl HECKOMbKAUX TaKHX paket. 

Ogua Mogenb pakets! A-5, cHaGKeHHaA KPbINbAMU AA 
SKCICPHMeHTAIbHBIX HCCHeAOBAaHHH anupylowulero Nowmeta 
focie cOpoca c caMoseTa, NoyaWia HaHMeHoBaHHe A-7. 

Paxeta A-6 mpeactaBiaaa co6of mpoeKT pakeTbhl ANA 
HCCIeZOBaHHA BO3SMOXKHOCTeH NIPHMeHEHHA Pa3IHUHbIX BAJOB 
TOMB. 

Paxeta A-8 ABHUMach MepexogHo KouNCcTpyKuvel oT 
A-4b kK pakeTe c HecylMMH MviocKocTamu A-9, KoTopand BMecTe 
c NepBoi cTyNeHbio, HOcHBIeH o6o3HayeHHe A-10, AomxKHa 
6bla O6pa30BaTb ABYXCTYNeHyaTYIO pakeTy AaibHero jeli- 
CTBHA (Tak Ha3piBaemylo «AmepuKa-Pakety»). OToT mpoeKT 
HaxogHsicd B CTafHu paspa6oTKH eme B 1941 rogy. 

Arperat A-10 B KauecTBe nepBoi cTyneHH cocTaBHoli 
pakeTbl ZomKeH Obl BecHTbh 87 m, pacxXOROBaTb 3a OJHY 
MHHYTYy okoio 62 m roproyero 4 3a cyueT Taru B 200 m coo6- 
WaTb pakeTe Neppoh ctynenH A-9 cTapToBy1o cKOpocTb 
1200 m/cex. Tlo okonuaHnu paOoTs! co6cTBeHHOTO ABHTaTela 
paxeta A-9 jommKHa ObIa pa3BHTb cKopocTb 2800 m/ceK 
(10 000 xam/vac/) 4 noxHATSCA Ha BbICoTy 55 KM, Nocae yero 
B IaHpyrouleM MowleTe OHA AOMKHA Oba 3a 35 MHH. mpe- 
ofoOneTb paccTosHHe mpumepHo 4100 Km [11]. 


*‘(d0LHawoW J) p-Y BHaLOHSY o1aHaew MmLaned ldery ‘“¢, ‘ONG 
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OguHako oOpaTumea K AeHCTBHTembHOCTH. IIpuBegem oc- 
HOBHbIe JaHHbe pakeTs! A-4 (B3ATbI MpeHMYIeCTBeEHHO H3 
uceTounHKa [11], cm. Takoxe [8, 9, 10, 25)): 


OGUAA AAHHA... ccc ee ecco cee ceeveese 14 
Han6onpunh auameTp rosenamwa...... 1,65 x 


PasMax mamockocteh craG6uausatopa .... 3,55 
CTapTOBH BEC... eee e ves eeesceeceees 12 900 Ke 
Bec nonesHoi Harpy3KH .........+..2+. 1000 xe 
Bec sspbipyaToro BeulecTBa (B GoeBol 
UACTH) .ecccccrevecevceccecensess 100 K2 
Bec paxkerTnl 6e3 Ton1HBa wu GoeBoro 3apana 4000 xe 
OTHOWCHHE MACC oo... cece cece cere eens sae 
Apuratenp DKPI. c taro (npu crapte) 25 m 
TONMAHBO woe cece cece cece eeeeeeseeees STHIOBBIA CHHPT ++ KHA- 


KH KHCAOpOg 
3965 xe cnupra (75%) + Bogan (25%) 
4970 we Kucnopoga 
EmxoctTb 6aKOB .... 181 Kz nepeKncu BoROpona H MepMaHranata 
KauHa (118 1 phBowa NoMnib!) 


MomHocTtb Mapo-rasoBoh TypO6HHbl AA 
MPHBORA NOMMEL ........00e-eeeee. 680 v4. c. mpH 5000 06/mun 


O6uwaa NponsBOA_NTeNbHOCTh ABYX Nomn 127 xKe/cex 


O6tem KaMephl cropaHHA, BKAOUad BBI- 
XHOMHOE COMO .....e.eeeeeeeeeee+ MpHMepHo 0,8 


TIMaMeTp Comma ......-.e cece ee eeeeees OKONO 74 CM 
7laBenve B KaMepe cropaHug# ......... 15,45 ama 
Temnepatypa B KaMepe cropaHua ..... fo 2700° C 
Cxopoctbh HCTeveHHA Fa30B ........... 2050 m/cex 
Tara 

NnpesBapuTeibHas cTyMeHb ........ 8 m 


CTAPTOBAR .ecceee eee eee cere scenes 2D Mt 
Nepex ocTaHoBKol ABuratTean ...... oKono 30 m 


Bpema pa6oThl ABHraTeA ............. MpHOAH3HTeAbHO | MHH, 
Sanac 

SHEPrHH TOMMHBHOH cMecH......... OKOWO 1600 Kz Kan/Ke 

NOJHOFO KOTHYeCTBa TONAHBA ..... OKOM0 6—10® Kem 
Cpequaa sdpeKkTHBHad MOIMHOCTD ...... MpumepHo 4° 105 a. c. 
Yecxopenne 

TPH CTAPTE ..ceceeeeeeesceceees+ OKOMO 0,9 G 

TipH OCTaHOBKe ABHratTeaAA .......+. 5-7 


MakcuMaabHaad cKopocTb moneta... 1600—1700 m/cex 
KuyetTuyeckanh 3Hepruf B MOMeHT 

OKOHUaHUA paboTH ABHraTeia mpumepHo 5° 108 Kem 
DKuBan cuma yapa...........--.. okomo0 2+ 108 Kem 
Temnepatypa Buewnel oGonouKH .. go 700° C 
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Tlotoao0k moneta 


Ti1pH BepTHKaNbHOM TycKke ......... oKONO 190 xm 
Tip Wycke Ha MAaKCHMaNbHYy!O Aab- 

HOCTD cesccccvecscecsecccsces SO—100 Ku 
Tlanbuocth JeHCTBHA ........062+4 250—350 Km 
BpeMa MomeTa ......cceceeeceeeee OKONO 5 MHH, 


Crapt A-4 npoucxogua no BepTukasu. [Ip stom pakeTa 
yCTaHaBJIMBalach CBO6OAHO Ha CTapTOBOM CTOJIe pa3MepoM 
4X4 m, cHaOKeHHOM YcTpOHCTBOM AIA OTKJOHEHHA Tra30BOl 
etpyw. Ilo ucteyenuu 3 ceK. pa6oTbl ABHraTena Ha Mpe_- 
BapHTeJIbHOM cTyneHH (Tara 8 m) kaOeb, NHTAaBLIA Ao 
cTapTa S/IeEKTpHueckylo amnapaTypy pakeTbl, OTKOUaJICA 
OT Oe€H3HHOBOTO arperaTa H OMHOBpeMeHHO BKJIO“aacb 
TlaBHad CTyNeHb paooTh ABuraTena (Tara 25 m). B Tevenne 
4 cek, pakeTa NOAHUMAJIaCb Bp THKAJIbHO BBepX C yCKOpeHveM 
oT 0,9 no 1 g. B caegytoue 50 cek. mposombHaad ocb pakeTbl 
MeJWICEHHO HaKJOHAJacb ,,BMepex” RO MOMeHTa JOCTH2KeHHA 
yruia HaklOHa TpaeKTOPHH MO OTHOUWIeHHIO K BepTHKaJu 
45—50°. 3a Bce Bpema pa6oTbl ABHTaTeIA, paBHOe IpHMepHO 
| MMH., ycCkopeHve BcweACTBHe CHHXKeHHA Beca paKkeTHl 
3a C¥eT CropaHHA TONJMBAa HB CHy pocra TaTH C 25 go 30 m 
3a CueT MaleHHA BHellHero aTMOCepHoro AaBNeHHA yBeNH- 
WHBanocb 20 127 m/cex®. TIpumepxo Ha 25-ii cekyHye CKOpOCTb 
NoeTa WocTurada ckopoctTu 3Byka. Ilo RocTHKeHHU TOUHO 
YcCTaHOBJIeHHOH ckopocTu (nNopagka 1600 w«/cex, Ma < 5) 
6larowapax KOMaHAe Ha OKOHYAaHHMe paG6oTb! ABHTaTena (cM. 
HH Ke) Nosaya KHCMOposa MpeKpalllasacb H NOMMbI ocTaHaBsH- 
Bauch. Hauwnad ¢ STOH TOUKH (yAaeHHOH OT MecTa cTapTa 
pHMepHo Ha 24 Km NO TOpH3OHTAaM WM Ha 22 KM TO BepTH- 
Kasi), pakeTa JleTela, Kak OanmucTudeckui cuapsg. Tlocae 
BOSBpalleHHA B Tpomociepy cKopocTbh MaseHuA 3a cueT CO- 
IIPOTHBJIEHHA BOSAyXa CHHKaacb Zo YOO—1100 m/cex. B ka- 
yecTBe YIpaBJIAlOWHx opraHoB (1.422) ucnoub30Batucb pa3- 
MEIIleHHbIe Ha YeTLIpexX cTaOumu3aTopax adspoquHamHMyeckHe 
Pyu, KOTOpbie OblIM MeXaHH4eCKH CBA3aHBI C YeTbIPbMA 
Ta30BbIMH PYJIAMH 43 rpaduTa (cm. puc. 71): pyau mpHBo- 
AWIMcb B ReClcTBHe THAPaBJMYeCKHMH PyJIeBbIMH MaliIMHaMu 
(cM. pyc. 6). Bo Bpema Ha6opa BBICOTLI] H JO MOMeHTA 
HOCTHKeEHUA AOcTATOUHOk Ana sdpekTHBHOoro AeicTBHA agpo- 
AMHAMHYeCKHX Pye CKOpOCTH NoweTa yipaBsenve ocyulecT- 
BIAJOCb HCKJIOUHTeIbHO C TOMOLLbIO TasOBbIX pyle; Aamee 
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BONOTh QO OCTaHOBKH ABHraTeia o6a KomMMuektTa pyJleH 
ACHCTBOBAJIH COBMECTHO. 

HopMavibHoe ocHallleHHe paketbl A-4 BKqIO¥asO CHcTemy 
ABTOMATHYeCCKOH CTaOHJH3allHH OTHOCHTeAbHO Tpex oceii, 
YTO OCYILECTRIAUIOCh C HOMOULbIO ABYX FHPOCKOMMYeCKHX 
npHOopos C NOTeEHUMOMETPHYeCKHMH AaTYnKaMH. YupaBwsenve 
BOKPyr NomepeyHok oCH MpOH3BOAMJIOCcb ABYMA Hepemelia- 
eMbIMH B OJHOM HalpaBJeHHH ,,pyAMH BBICOTHI”’, KOTOpbIe 
HPHBOAMIHCh B ABHXKeHHE Yepe3 3BEHO 93/eKTPHYeCKOTO 
AuddepenuupoBawuA uM YCHIHTemb NOCTOAHHOTO TOKa OT 
»TOPH30HTAJIbHOrO THpocKkoNa”’, HMeBIeETO KapfaHHy!o HOJ- 
BeCKY H CBA3AHHOTO C ABOHHbIM HNOTCHIHOMeTpHYeCKHM 
qaTunkom (cm. puc. 74) [26.6, 71]. 

TlorenyuHomerp rupockona fepemeiiaca ¢ MOMOLbIO 
WaCOBOrO MCXA@HH3Ma OTHOCHTeAbHO MpofosbHok ocH pa- 
keTh 10 onpefleseHHOH nporpamme (2.251), Tax uTo G6maro- 
apa aBTOMaTHYeCKOMYy YyUpaBseHHIO pakeTa ONMCbIBaNa B 
BCPTHKAJIbHOH MWIOCKOCTH  2KesaeMylO TPaeKTOpHIO KH HO 
HCTeveHHH TpHMepHo 50 cek. nocle cTapTa HMpHHuMasga 
HAKJOH NPOAOMbHOH OCH NpuMepHo 45° OTHOCHTEIbHO BepTH- 
Kanu (cM, Bbitte), Tlogq06HbIm xxe O6pa30M OT Tak Ha3biBa- 
emOro ,,BepTHKaJIbHOrO rHpocKona” NPHBOAMAHCh B AelcTBHE 
H pyJIH HanpaBMeHHa, OJHAKO OHH CAYKHIH TObKO AIA 
yAepKaHHA pakeTbl Ha MpesBapUTebHO 3afaHHOM Kypce 
(2.21). BepruKxanbHblt THpoCcKoN OAHOBPeMeHHO NO3BOJIAI 
OCYINECTBHTb ABTOMATHYeCKYIO CTAOHJIH3aUHIO NOMOKeHHA 
PaKeTbI OTHOCHTeCJIbHO ee NpOAOMbHON ocu (2.23). Ilia stow 
I@IH M@2KAY KapaHHbIM KOJIbUOM HM Waniow pa3smellasica 
ele OHH ABOHHOH NOTeHWMOMeTpHYecKHH yaTuMK [26.6]; 
HanpsxKeHHe, CHHMaeMoe Cc 9TOrO AaTYHKa,  BbISHIBaJIO 
nepemeuleHve ,,pysel HalpaBjeHHa’” B MpOTHBONOJIOKHbIC 
CTOPOHbI, YM H AOCTHTamacb yKa3aHHaa cTa6usM3sauua. 
TpeGopaHHuA K TOUHOCTH GbIIH TAKHMH 2Ke, KaK [JIA BbICOT- 
Horo H 6OKOBOrO YHpaBJeHHA, TaK Kak BpaleHve O6bBeKTA 
BOKpyr NpofOubHOH OCH BCIeACTBHe NporpaMMHOro ynpaBue- 
HHA PYJeM BEICOTL! MpHBOAMIO Ob K OTKJOHCHHIO pakeTHl 
OT 3afaHHOrO Kypca. 

BmecTo yKa3aHHbIxX Ha pluc, 6 MexaHHyeckux Aemmdupyro- 
WMX ycTpolicTB (o6paTHad cBa3b H Aemndupyiouu rupo- 
CKon) Aa ynpaBsenua paketoh A-4 soxpyr s1060l u3 Tpex 
Ooce NPHMeHAJIHCh QIeKTPHYecKHe AMddepeHUMpyioulue 3Be- 


16 Teneynpasnenne 
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HbA, KaK 9TO HpepcTaBseno Ha puc. 74. Mx saqaya cocToasa 
B Mpeo6pa30BaHH OTHOWeHHA (KOMMJIeKCHOTO) HanpsKenuh 
U,/U,! Takum o6pa30M, 4TOOBI onepexeHHe BbIXOAHOTO 
HanpaskeHua Up: OTHOCHTebHO BXOAHOTO HanpsaxeHua Uy 


Sadannoe ' 
Hanpabnenuég 
npodonsnow ocus 
(npu cmapme 


gepmuxans) \P! Npodonsnas ocb pakernut 


; Manga xopnyca = fluqupepenuupyrouyee Yeounument 
eupocnona aaeHo y nocmonnHozo 
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xomyo ---h------- 7 
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Puc. 74. Yupapneune pyjem BEIcoTH! pakeTs! A-4 c¢ MoMOnIbIO 
»TOPHSOHTAIbHOFO” rHpocKoma. 


~ 


CBOJHJIO K MHHHMYMY Hepepery.IHpoBaHHe BO BpeMa” Hepe- 
XOAHOTO Ipotecca, Tak Kak 9TO TpeOoBaHHe AON KHO GbIIO 
BBINOHATECA AIA CAMbIX PaSJIHYHbIX yCOBHH Moseta (oT 
V=0 go V= 6a? mp OfHOBpeMeHHOM H3MeHCHHH CHJIbI 
TATH, MOMCHTA HHeEPUHH, NIOTHOCTH BO3AyXa H No/oKenuA 
WeHTpa TAKECTH), TO OTCIOAA BLITeKA PAA NpoGseM, KOTOpHIe 


1 Tounee, Mepegatounoh dynKunn. — [Tpum. ped. 
* a — cKkopoctb 3ByKa. — JTpum. ped. 
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CACAOBANO Pa3spelUUTh AAA HOMYYCHHA ONTHMaAbHOTO Kate- 
cTBa CTaOHH3alHH (NoApoG6HO cM. 26.6). 

Tak Kak femndupyroujee 3BeHO, KpOMe BDpeMeHHOTO 
CABHTa H3MeHeHHA HaNpAXKeHHA, BbISbIBAIO Tak#Ke 3HaUdH- 
TeJIbHOe CHHKCHHE BEAHUHHE! BLIXOAHOTO HanpxAxKeHHA Us: 
(1pH @ =O Gonee 40 046) B cpaBHeHHH Cc OTHOCHTeAbHO 
MaJbIM BXOAHDIM HanpsxKeHvem U, (B cHay NpHMeHeHHA 
MaJIbIX Harpy30K MOTeHIHOMeTPOB), TO HeEOGXOAHMO. GbINIO 
WIA OGecneveHHA HajleKHOrO NepeMellieHHA 30JIOTHHKA pyvie- 
BOH MAaUIMHbl OCYIMECTBHTb OoJIblIoe yCHeHHe CHrHasa 
HOCTOAHHOFO ToKa. 

B xavectse yCuuHTeia CHPHaia HOCTOAHHOLO TOKa HCIOVIb- 
ZOBaJICA ,,KOJIbUeBOM MOLYAATOp” B COeAHHEHHM C YCHJH- 
TejleM HH3KOH YacToTH (pc. 75) [7,3]. 


w& 
S 
el 
SSS 3s 
Ss o'y 
ore Roz 
wmMSZEzS Ses 
sze? xs 
RSSs S>S 
GeGS mas 
aes <5 
a8 ® > ~ 
= 
= 
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Puc. 75. Ycusenne curnana NocTOAHHOrTO TOKa ,,KOJbUeBEIM”’ 
MOY ATOpoM. 


KM — konpueBot Mogzyasarop. 

TouHocTb yrioBpoh cTa6umH3ayHH C MpHMeHeHHeM TOJIbKO 
THPOCKONHYeECKOrO YMpaBIeHHA cocTaBIada OKOJO +1°, 
cooTBeTcTByollee GOKOBOe OTKIOHEHHe OT 3aqaHHO Tpa- 
e€KTOpHH paBHAoch +4...5 Km Ha 250 Km nytH. Mponoub- 
Hoe pacceHBaHHe, O6YCNOBMeHHOe HETOYHOCTbIO YCTaHOBKH 
yrula HaKMOHA TIpOAOAbHOH OCH OTHOCHTeIbHO BepTHKasH, 

2 


v 

OblI0 MeHBINHM, Tak Kak yHkuua r=—2sinQé (r — 
g 

16* 
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AaNbHOCTh CTpenb6bl, € — youl HaKJIOHA MpOZObHOH ocK) 
upH € = 45° umeet nockvi MakcumMym. Oco6oe BAHAHHe 
Ha TOUHOCTh CTpeAbObl MO AaMbHOCTH OKAS3bIBAeCT ,,HaUaJIb- 
Had CKOpocTb nosleta” Vo, To eCTb MpHMeHHTeIbHO kK 
pakeTe c ABHraTeneM, HMCHHO Ta CKOpOCTb, IpH KOTOpOK 
ABHTaTeIb OTKIIOUAeTCA H CHAPAA HAaYHHaeT ClesoBaTb 10 
GalucTHYecKOH MapaGone (Tak Kak Vo BXOAHT B (popMyvJly B 
KBagpate), 

Urto6bi yMeHbUIHTh OOKOBOe pacceHBaHHe, Y YaCTH pakeT 
A-4 JOnOTHHTeAbHO K THpocKONMYeCKOMY YUPAaBJeHHIO BBOAH- 
JOCb elle H ASHMYTAIbHOe YpPaBJleHHe Mo MeTOAY HanpaBisalo- 
wero ya (2.32), B to Bpema Kak rHpocKonHyecKoe ympaB- 
Je@HHe MOrO YCTpaHATb TOMbKO YIVIOBbIe OTKMOHCHHA PakeTbl 
OT 3a7aHHOro Noo KeHHA, YUpaBseHHe No MeTOAY Hanpas- 
JMiolleH MOCKOCTH BCTYNaJlo B AecTBHe IPH OTKJOHeHHH 
WeHTpa TAXKeCTH CHapaga OT 3afaHHOK BepTHKaIbHOH M0- 
ckocTH. [IpuMenspuiulich AIA CcosqaHHaA HanpaBaolet 
IJIOCKOCTH MeTOA paccmMoTpeH Bbille (2.321.5 Hu 2,322.2), 
Ipuuyunsl gelicrsua HasemHof pagvocuctemp! (,,Pasaitu’’) 
KOpOTKO u30xKeHbI B 3,511.16 (cm. puc. 49): mepexksmio- 
yeHHe (pa3bl HaNpAKeHUA C YacTOTOH 50 24, MHTaloulero ABa 
TOPH30HTANbHRIX AMMONIA; paciosHapaHve OGOHX padHo- 
ayyeH 10 ABYM MOAYAWMOHHBIM YacTaM (f, = 5 Key; fp = 8 
Key). YIbTpaKOPOTKOBOJHOBOe H3AIyyeHve STOTO Ha3eMHOFO 
nepeaTuvka NPHHHMas pacnoso2KeHHbld B NepegHel 4acTH 


K peeynupy- 
rouLemy 
yempoucmey 


Auppepenuupyrougee 
3eena 


Puc. 76. Baox-cxema NpHemMHaka yupaBjeHHaA TO mMeToOAy 
HanpaBaniomel MaocKocTn ja paxets A-4. 
Bue TM mpremunk; BYTM — jemoxyantop; 
— HH3KO"NaCTOTUBA AeMOayAATOp. 

A-4 lpHeMHHK ynpaBJeHHA Mo MeTOAyY ynpaBasiomeH ns0- 
CKOCTH H peaJIH30BaJl B COOTBETCTBHH CO cXemoH, H306pa- 
*KeHHOH Ha pue. 76 [71]. B 3aBucumocTu oT 3HakKa OTKJIO- 
He€HHA pakeThl OT HanpaBlsiome NJIOCKOCTH Ha BbIxoyze 
»KOJbUCBOrO” MOAYIATOPa BOSHHKAaO NOJOKUTEMbHOe HH 
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OTPHWaTembHOe Hapa xKeHHe NMOCTOAMHHOTO TOKa, KOTOpoe 
noce AHbpepenuupyrowero 3Bena (nosoGHO u306paxKeHHOMy 
na pic, 74) CyMMHpOBaJloch C CHTHAJIOM, NOCTYNAaBUIHM OT 
»BepTHKaIbHOrO” rupockona (puc. 77) (26.6, 73]. 


6amesib 
Na? 


Pyjtb 
vanpaanenua 


3, KM, YAY, KM) 


Puce 77. Cuctema peryanpopanua OoKoporo KaHala pakeTbi 
A-4 c¢ IpHMeneHHeM rupocKomHNecKorO ynpaBJeHHA A ynpaBseHHA 
MO MeTOAY HanpaBasioweh naocKocTH. 


fMuf — notexunomerp rupockona (cm. puc. 75); TpH — npnemHuKk ynpaBrenua 

no meTony HanpaBsaionleh maockoctu (cm. puc. 76); H3 — suddbepennupyroujee 

speuo; YVHY — ycunutenb wH3KOh yacTtoTH; PM — pysiepan MauinHa (cM. pHe. 

75); KM — ,,koubuesoh’’ MozysaTop Ka wan KMs,, cM. puc. 76, KMs 8 ITpH, 
cM. pue. . 


Cxema pacCYHTbIBaaCh TaKHM o6pa30m, 4TOObI G6OKO- 
BOe CMeCLICHHE pakeTbI Ha HECKOJbKO MeTPOB OT HanpaBusAio- 
me WOCKOCTH BEISLIBAIO ABHKeHHE PyJeBOH MAIIMHbI C 
HomHOH cKopocTbio, Pe3yabTaTbl HcnbITaHHh BHayame He 
Noka3saiv HUKaKOTO yayWWeHHA GoKOBOTO ympaBAeHHA To 
CPaBHeHHIO C MpOCTbIM THpOCcKOHHYeCKHM yHpaBJieHHeM. 
QTO OObACHAMOCh TEM, 4TO CO3MaHHAA 3eEKTPHYeECKHM CHO- 
CO6OM HalpaBJAloulad MIOCKOCTh BCIeACTBHe HCKaKeHuA 
AvarpaMMbl HalpaBJeHHOCTH HePpOBHOCTAMH oKpy xXalouel 
MECTHOCTH H HeOMpeMeJICHHOCTbIO OTPaxKeHHA OT Hee He 
O6blla HACHTHIHA TEOMETPHIeCKOH MNOCKOCTH, CHMMeTPHUHO 
pacnosoxKeHHOH MexKAy HaSeCMHBIMH aHTeHHaMH. YCTpaHuTb 
YKa3aHHY!O TPYAHOCTb MOXKHO GObNIO JIHUb C MOMOULbIO MCKYC- 
CTBEHHOH ,,3eMIH” B OKPeCTHOCTAX Hepexaiollero AMNOIA H 
TOUHOTO HCCeqOBaHHA NyYTeM H3MepeHHH AHAarpaMMBr Halipa- 
BJICHHOCTH H3yIeHHA. CBA3aHHbIe C STHMH MepONpHATHAMH 
3ATPaTbI NOSBOJHJH Obl IpHMCHATL ynpaBleHHe Mo MeTOAY Ha- 
UpaBJAIOWeH MIOCKOCTH BO (pOHTOBLIX YCJOBHAX TOJbKO 
TOra, Koraa ObIIH Sbl COSMaHbI CTALMOHAPHbIe CTApTOBbIe M10- 
WagaKkH, CreqoBaso OKNAaTh YAYWICHHA TaKKe HB pesyuJb- 
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TaTe IIPHMCHCHHA BMCCTO YJIbTpakOpOTKHX BOJIH C 6a30# 200 
AeCwuMeTpoBOrO AMalasona BOH C Y3KOH AMarpaMMol Ha- 
HpaBJeHHOCTH u3JyyeHua (cm, 3.511.16). Hecmotpa ua To, 
TO SKCHEPHMeCHTAJbHbIe HCCeAOBAHHA YUPaBJeHHA M0 Me- 
TOMY HanpaBaAomeh MockocTH ObMIM HayaTb! elle B HOHE 
1941 r., YAOBIeTBOPHTeIbHOTO pelieHHA JO KOHWa BOKHEI 
HalijeHo He G6bIIO, B pesyambTaTe yero H3 4300 cHapagzoB 
@ay-2, IPHMeCHeHHbIX Ha PpOHTe C HCHOMb3OBaHHeEM HanpaB- 
Jimioulero yya, ObiNO BLINyWeHO TombKO 20% [11]. 

Bropaa TpyAHOCTb COCTOAa B TOM, YTO Wake MPH HesHa- 
UWHTCIbHBIX KONe6aHHAX PaKeTbI BO BPeMA MepeXOMHbIxX 
HpoweccoB BOKPYr OCH, se xKallei B BePTHKaIbHOM MIoO- 
cKocTH Hog yrsiom 90° kK MpofombHOH ocw cHapaga, MOrH 
HOABHTbCA 3AMeCTHBIe OOKOBbIe OTKJIOHEHHA, TAK Kak Henmo- 
CpeACTBeHHO HMerollleecA HAaNpaBIeHHe BeKTOpa CKOpOCTH B 
MOMeCHT OCTAHOBKH JBHYaTelaA COXPaHANOCh Ha BCe NOCMesyI0- 
mee BpeMaA NoseTa. BTo Tpe6oBaso Somblioh TeopeTHyecKoh 
H 9KCNE€PHMeCHTAaJIbHOH pa6oTh, HaNpaBNeHHOH Ha NOoyyenne 
ONTHMAJIbHBIX NapamMeTpoB AudepeHuHpylowlHx SBeHbeB, 
Bo BCAHKOM cJlydae, GOKOBbIe OTKJIOHCHHA MeHee -+2 Km Ha- 
AeKHO He OGecneynBaJHch name y 50% BbINYOICHHBIX paKeT. 

H, Hakonen, MocneqHAA TeXHHYeCKad 3aqada, CBA3aHHaA 
c TesleynpaBleHHeM, COCTOaa B TOM, 4TOObI OOecneuHTb 
nowayy KOMaHAbI Ha OCTaHOBKY ABHTaTeiaA B HY KHBIH MO- 
MeHT. Kak yKa3bIBaJIOCb BbIIe, OCHOBHAA Hpo6semMa 3aKJIl0- 
yanaCb B TOUHOM H3MepeHHH CKOpocTH noseTa. Bot Hexo- 
TOpble cooOpaxkeHHa O TOUHOCTH: pH paccmoTpeHun npu- 


BeCHHOFO BbIle SamHCTMYeCKoro ypaBHeHua 7 == —* sin 2e 


g 
AAA cyWad, Kora TOUKa NayqeHHA M TOUKAa NyckKa (B Halliem 


cayyae TOUKA OCTAHOBKH ABHraTelA) HaxoAATcA B OHO 
TOPH3OHTAIbHOH MOCKOCTH, MbI BHAeIH, ITO NPOAOMbHOMY 
paccenBaHHio +2 Km, mpuH r= 250 Km, CooTBeTCTByeT 
TouHocTh +0,8%, uTo Tpe6yeT AONycKa MO CKOPOCTH OKOJIO 
+0,4%. TIpx Vo = 1600 m/cex ato coctaBut +6,4 m/cex. 
Tak Kak pakeTa HCIIbITbIBasa yCKOpeHHe MO MeHbIWeH Mepe 
5 g, Wan npumepHo 50 «/cex®, To, ciefoBaTeNbHO, OpIIO 
HeOOXOJHMO, BO-He€pBbIX, H3M€PUTb MIHOBCHHY!O CKOpOcTb 
€ TOUHOCThIO He HM Ke 6 m/cex, BO-BTOPHIX, NPOHsBecTH 
TOUHOCe TO BpeMeHH OTKMO“eHHe ABUTaTeIA (TOYHOCTh He 
meHee +0,8%). Tlocmequee Tpe6oBaHve HeCKOAbKO OOserya- 
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floch TeM, 4YTO He3saqoNro AO JoCTHKeHHA Tpe6yemoro 3Ha- 
yeoua Vy) ABHraTenb ApoccenHpoBaich AO ycKopenna, 
paBHoro mpumepHo | g, a OKOHYaTeNbHaA ero OCTaHOBKa 
MpOHCxoAMa N03%Ke. 

H3mepenne CKOpocTH nOmeTa MOTO OCYLIECTBIIATbCA pa3- 
JHUHBIMH cnoco6aMH: ompefenenvem cKkopocTu Ha 6opTy 
(2.431) nocpexzcTBoM HHTerpHpoBaHHA YCKOpeHHA 10 BpeMeHH; 
C MOMOULbIO BHENIHUX ycTpolicTs (2.432), ucnoab3sya aciexT 
Honnsepa, BoSHHKaIOWIMH MpH HaOKeHHH M3 yUaeMbIX 
C 3€MJIH BbICOKOYACTOTHEIX KOJIeGaHH Ha koweGaHHA, CBA- 
SaHHble C NepBbIMH WH OTPaKeHHbIMH OOpTOBOH CHCTeMO;. 

B neppom cayyae KoMaHga Ha OCTaHOBKy ABHraTera 
noqaBasacb HeMOCpeACTBeHHO OT HHTerpHpyromero ycTpoi- 
crea (2.611.2), Bo Bropom — oHa Jou2KHAa Oblia NepesqaBaTLea 
OT Ha3eMHOrO KOMaHAHOrO NepesaTunka K OopTOBOMy KOMaHA- 
HOMY MpHemuuky (2.612). 

B kKauecTBe HHTerpaTOpoB yCKOpeHHit MpHMeHAMHCh Apa 
ycTpolictsa: ofHO — 4HCTO MexaHHueckoe (no Tupepcy), 
B KOTOPOM JIA W3MepCHHA YCKOPeHHA UCNOJb30BaaCb 
lipeueccua rupockona [71], 4 BTopoe — s3meKTpHyeckoe 
(apeysioKeHHoe npod. Byxrombgom uw Barnepom), rage ycKo- 
peHve npeo6pa30BbIBamoCcb B MpONOpUMOHAaAbHY!O CHJY dV1eK- 
TpHYeCKOrO TOKa %, a BeEHYHHA CKOpocTH Moneta V ompe- 
ACMANACh KOJMYECTBOM ZACKTPHYCCTBA B 3JICKTPOJIMTHYECKOM 
aleMeHTe (CKOpocTb V = { bdt ey {¢dt = KomMyecTBY 2eKTpH- 
uectTBa) [73]. 
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Puc, 78. Wamepenne ckopoctu moviera uv ocTanoBKa 
ABHTaTeNA © MOMOULbIO HAaSeMHBIX cpefcTs, 
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Metod, OCHOBaHHbI Ha HCMOb30BaHHH aidexta Jlonnaepa 
(no Ilro6neliuy u BonbMany), aBaasica ycTapeBlinM vu Obi 
CBA3aH C OOJIbIIHMH 3aTpatamu. IIpuunun AelHcTBHa KpaTKO 
o6BAaAcHAeTCA MpH nomMomA puc. 78 [71, 73]. 

Ha 6opty o6tekTa, yqammouleroca OT Ha3eMHOFO Tepe- 
WaTanka co ckopocTno V, IpHHuMaIOTCA KoIeGaHHA C 4acTo- 


toh f’ =f (I —*), rye C = 3-108 w/cex (ckopoctb cBeta 


cm. 3.513,12). B 6opToBom mpvemo-nepefatolwem ycTpolictBe 
9Ta 4aCTOTa YABaHBaeTCA, TO CCTb BHOBb H3/ly4aloTca Koule- 
OaHua c yacToTon 2f’; Torga HaSeMHBIH NpwHeMHHK NpHHH- 


MaeT CHrHaJI C YVacTOTOK 
V v2 V 
= of (1 ——| =of( 1 — + |v off —2 1. 
f r a] r( 5)! 2t| a| 


Ilyrem cpaBHeHua c HemocpeycTBeHHO No”BemeHHOH K MpH- 
eMHHKY 4acToTOn 2f nowydaeM Ha BLIXOJe NpHeMHOro ycTpoH- 
cTBa ,,yacToTy Jlonnaepa” 


af=2f—f" = 4, 


KOTOpad ABJAeTCA Mepol CKOPOCTH NoseTa paKeTbI OTHO- 
CHTeJIbHO Ha3eMHOH cTaHuHH. Jina f = 30 mey uV = 1500 
M/cex nosyiaem 


Af ws 4 +30 + 19815 10% 


7 cek~! =600 ey. 
Own6ka 43-348 MpeHeOpexKeHHA KBaApaTHIHbIM YWIeHOM Co- 
cTaBaseT TombKOo 2,5°10-% Uacrota Jlonnaepa ugMe- 
psleTcH MOCTOBOH cxeMol HM MO3BOAeT MPH AOCTHKeHHH 
3apaHee 3afaHHOH WH COOTBETCTBYIOIWeH OTKIOUCHHIO ABHTa- 
TeIA CKOPOCTH BbI3BaTb cpa6aTbIBaHHe pele, BKTOUAaIOULee 
KOM@HAHBIM MepesaTaHK (HJIH COOTBETCTBEHHO e€FO MOAYJIH- 
pylolee ycTpolicTBo, cm. pue. 11), 

Jia nepeqayH KOMaHAbI Ha GopT cHapsga (,,[lorcaam— 
Bepaun”) [46] npumMeussica Metog, nogoOubli Tomy, KOTO- 
pbli HCHOMb30BaICA B CHCTeme TejleynpaBreHua ,,Kemb— 
Crpac6ypr” (2.312.24 mw 3,511.12). Kontakt BbilxogHoro 
peue IpHeMHHKa NpHBOAHA B AelicTBue HeOOMbWOH ynpaBase- 
MBI 9JICEKTPOMarHHTOM BeHTHJIb, KOTOPbI OTKPbIBaT JOcTyN 
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CKaTOMy BO3MyXy K PaBHOMY BeHTHJIO KHCMOpOmHOH cuc- 
tempi (1,423.1). 

SaTponytble 3fecb cnoco6hl Halli AantbHelimee npHMe- 
HeHHe JIA KOHTPOJA 3a TpaeKTOpHell Moneta moO pagno 
(2.422, 2.432), KoTOppIa ocynecTBIAICA MyTeM yCTaHOBKH 
B pa3JIMUHbIX MeCTaX HeCKOJbKHX (3 HAH 4) TpHeMHBIXx 
ycTpolicts (nofpo6rHee cm. [26.8, 71, 108}). 

Uro6bl CHH3HTb NpOAOMbHOe pacceuBaHHe elle Gosbule, 
HYXKHO G6bINO CleaTh MOMCHT OTKJIOVCHHA ABHTaTeAA 3aBH- 
CHMBIM He TOJIbKO OT CKOPOCTH NowetTa, HO HW OT NposzenHoro 
pakeToH paccToaHHa. OTo ObWIO BbIsSBaHO pacceHBaHHeM 
3a cueT TATH H APYTHMH aHaOrMuHbiMa dakTopaMu, He 
CBASAHHBIMY OJHOSHAYHBIMH (YHKUMOHAJIbDHBIMH 3ABHCHMOCTA- 
MH C aOcOJIOTHBIM 3HaveHHeM ckopocTH. Paspa6aTbIBaocb 
HeCKOJIbKO METOJOB KOHTPOJIA MYTH, MpolfenHoro pakeroki 
© MOMeHTa cTapTa (Hanpumep, ABOHHOe HHTerpupoBaHHe 
yckopenua S = {{bdt?), Ho fo roroBblX KOHCTPyKTHBHbIX 
pelleHHi OHH AOBeseHbI He ObIIH. 

BpmlleH310%KeHHOe NOSBOJIACT 3aKJUOUHTb, YTO cosqaHHe 
pakxetnt A-4, paccmaTpHBaemoH Kak OfHO wenoe, mpescta- 
BadeT coOoh UpesBbyalino Goumblioe TeXHHYecKOe AOCTHKe- 
HHe, B KOTOPOM BONpOchl! TejleympaBleHHa cOCTaBJIAIH 
TOMbKO HeOOJIbIIyIO YaCTb OOmel 3anaun. 

SakaHwMBad ONHCaHHe STHX pakeT, XOTeNOCh Obl NoZ- 
YEPKHYTb TOT (PakT, ITO Te WOAH, OmarofapA KOTOPbIM MBI 
HMeeM 9TO GOJIbWIOe TeEXHHYeCKOe JOCTHKEHHE, OTHIOAb He 
CTaBHJIH cBoel 3afaueli co3qaHHe Kakoro-mH60 opyKHa. 
Oxu ObIIH NpHHYXKeHbI NOAYHHATh CBO MJIaHbI BOCHHHIM 
HeAAM TOMbKO HOA HaxKHMOM BlacTel. 

Hackoubko TaKHe CHapPAALI ABAAIOTCA WCHHEIMH JA 
HCCeA0BaHHHi, OblIO ACHO © CcaMOoro Hadana pa6oTsl Hay 
mpoektamu [11], Ho AoKa3aHo 9TO GEO JHWb Mocae BOHHEI, 
H He B TepmMannu, a B CILIA, Tam saxpayeHuble HemenKne 
paketst A-4 HCNOmb30BaIHCch AVIA HCCHeOBaHHA BepXHHX 
COeB aTMocdepbI!; HeCd H3MePHTeIbHbIe MPpHGOpL! BMeCTO 
€oesoro 3apaga, OHM focTuranu sBEIcoTH 190 xu. Paxeta 
A-4 HcnombsoBanacb TaM B KayecTBe MepBol cTyneHH ABYX- 
CTYHeHYAaTOH BRICOTHOM paKkeThI ,,bamnep”, BTOpad CTYNeHb 

1 TiomuMo HcCuleqOBaTebcCKHX eJle#, HemMelkHe OOpasubl 


MaTeHTbl peaKTHBHEIX CHapaAOB ObINH ucHOb30BaHHI B CIA neno- 
CpeACTBeHHO Mp CO3aHHH yopaBjaemoro opyxua. — IT pum. ped. 
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KOTOpOH, aMepuKancKaad 300-KHIorpaMMoBad pakeTa ,,BAK- 
Kopnopan”, nocturma B 1949 rogy BpicoTH Gonee 400 Ku 
(MaKCHMaIbHaA CKOpOcTb moseTa cocTaBaama oKoNo 2700 
M/cex). Bug sto coctaBHoh pakeTbI, o6mee MaCcOBOe OTHO- 
wieHve KOTOpOH paBHasocn 7,3, Noka3aH Ha plc, 79. 


Puc. 79 Jipyxctvnenyataa pareta,,Bamnep” = A-4 + ,,BAK- 
Kopnopay’. 


3.523, Tenreynpasasemote 6ombol. x MoKHO paspzemuTp Ha 
Ba OCHOBHBIX THNa: a) TeneynpaBAAeMble Nagatoume Som6bl, 
KOTOPble COpacbiBaloTca C GOOMbUIHX BbICOT MOce O6blMHOTO 
HpHUeIHBaHHA, MpHyeM TpaeKTOPHA UX MONeTa TOMbKO 
KOppeKTHpyeTca C NOMOMbIO TeleynpapneHua; 6) naHH- 
pyrouHe 6oMOnI, cHaO2KeHHbIC HECYNIMMH MJIOCKOCTAMH, COpa- 
CbIBAIOTCA C CaMOJIeTa CO CPeCAHHX BbICOT H JOCTHTaIOT LEH B 
NIaHHpyioliem nosieTe, Specb GymyT paccMOTpeHE! HaXOZUB- 
WIMeCA B MACCOBOM MpOH3BOACTBe H WHpPOKO MpHMeHABLIHECA 
HeMelKHe TeleynpaBaemble 6omOn ,,@pun-X” nu Hs-293 
(cm, Takxxe [97]). [Ip 9ToM MbI KpaTKO OCTaHOBUMCH H Ha 
HEKOTOPbIX POACTBCHHEIX cucTemax. O Apyrux mpoekTax 
B 9TOH O6macTH cM. 3,526.3. 

Aina o60%xX THNOB 60M6, YpaBIABLIMXCA OTHOCHTCIbHO 
ABYX Ocel, IpHMeHAJICA METOZ HelpepbIBHEIX KOMAaHA (2,312.3), 
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B kauecTBe cepHivol paquocucTeMbl yupaBJeHHA HCHONb30- 
Banach cucTema ,,Kenb—Crtpac6ypr” c ycTaHoBKol FuG- 
203/230 (cm. 3.511.12). Ta 3apoackux UcnbITaHHii wu UCHbI- 
TaHHH HeNMOCpeACTBEHHO B aBHallWH Ha HeCKOMbKUX CaMmowe- 
Tax He-111 Obima ycTaHoBmeHa payuonepeqaiowlaa wacTb 
cucTemMbI ynpaBlenua FuG-203, B 6oepbix ycnoBHax 9Ta 
cucTeMa yipaBJleHHa HclibiTaHa Ha 330 BOeHHBIX camMomeTax 
tuna Do-217, Fu-200 u He-177, kotoppre 6panu Ha 6opT oT 
1 no 4 6Gom6 ,,Opuy-X” uau Hs-293 (FuG-203d...f), I1u 
GomO6nl cOpacbiBamHch HU HaBOAUIHCh NOcMesOBaTeNbHO ApyT 
3a Apyrom. K Kony BOHEI nocneqHve OO6pa3ybl GoeBbx 
caMOueTOB ObIIM CHaOKeHLI yCTaHOBKaMU TelleynpaBJeHHa, 
OMHaKO B 6OeBbIX AeHCTBHAX 9TH MAIUMHbI NPHMeHeHDI He 
6pIIH. 

Ha cyua MpHMeHeHHA pafzHOroMeX CO CTOPOHI IpOTHB- 
HUKa aBHauacTu, BOOPyKeHHble yKasaHHbIMH TuNaMH 6om6, 
pacnowaraqH MOJHBIMH KOMIeKTaMH O6opynOBaHHA AA 
nepexoyqa Ha MpOBOAHbIe AHHH yiipaBnenua (3,511.22 u 
3.011.23); ofHaKO OHH OKa3aNHCb HEHYKHBIMH, TaK KaK 
CepbeSHBIX PayHolioMex He Ha6mioganocb. Ilo sToH xe 
pHunHe He MpHMeHANCA HM Nepexox Ha Apyrue AMaNasoHbt 
YacTOT, AA Yero B KavecTBe NepexaTUHKOB NpesxyCMaTpHBa- 
OC UCHONb3OBaTb CucTembI S 203-1, § 203-2 u tT. a. Uckaw- 
"wan HekOTOpbie clyyaH GoeBoro NPHMeHeHHA MpOTHB Ha3eM- 
HBIX Weel, 06a THA 60M6 HCHONb3OBaIHCb HCKJIOUNTEIbHO 
AMA WOpaxkenvaA MOpcKHxX oObekTOB. 3a 1943-—-1944 rogpi 
TeseynpaBIAeMbIMH 6OMOaMH ObIIO MOTOMMeHO CysOB OOWHM 
BOTOH3sMemleHHeM Gonee 400 000 m, a Takxxe 6obIlIOe WHCO 
BOCHHBIX KoOpaGuel, ocoGeHHO 9CKaMPeHHBIX MUHOHOCIEB, 
IIpHueM MIpAMBIX ronagqaHHt Opin0 oTMeueHo Jo 40% [12, 15]. 

3.523.1. Tlanatwuan 6Gom6a SD-1400X, uanu 
»Ppuu-X”’. Eme Bp 1938 roxy B Tepmayckom aBualuou- 
HOM 9KCII@PHMeHTaJIbHOM HHCTHTyTe Obllo HayaTO NOL 
PYKOBOACTBOM AOKTopa Kpamepa mpoekTHpoBaHie aBTOMaTH- 
YeCKH YMPaBMAeMbIX, TOUHEe, TeeYNPaBAeMbIX BOSYWIHbIX 
o6bektos [30]. BcmegcTBue Toro, ¥TO Ha 9THX OomO6ax 
KPbIIbA YCTAHABIUBAIHCb He KpecTooOpa3Ho, a X-oOpasHo, 
OHH nomyunaH o6o3sHaueHua X-1, X-2 u T. 2. OTH paspaooTKu 
IIpHBeH K CO34aHHIO TeneynpaBaaemolt mafarouleli SomOnl 
8D-1400X, unu ,,Opuy-X‘‘, koTopyio c 1941 roma ctana 
BbIITYCKaTb dupa ,,Peftumetann-Bopsur”’, bepauy—Mapuen- 
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tbenbye. XBOCTOBaH YacTb OoM6bI H3 JerKoro MeTaJIa CO 
CMOHTHPOBaHHOH B Hell paqMOnpHeMHOH YaCTbIO CHCTEMBI 
ypaBseHHA HS3roTOBANACh ,,O6WeCTBOM dVIeEKTPHYeCKHX 
ycTaHoBok” (GEA), Itytrapr—Penp6ax. 


Puc. 80. Teneynpapnaeman wanawomaa 6om6a 
8D 1400X” (,,®puu-X’’). 


Bom6a ,,®puu-X” (puc. 80) umena cnefzyioulue OCHOBHBIe 
Jauupie (25): 


OGW aT ANWHA... ce eee eee e cece cence eee Ord M 

Bec 6poue6ohnoh Gom6n SD 1400 .... 1400 xz 
MakcuMasbHBlh JuameTp kopityca ...... oKxoso 70 cm 
PacnomowKenve KPbIMbeB ..........-... X-O6pazno0e 
Pa3MaX KPBIIA os esec eee ceeeeeeeeees OKONO 1,6 
TIBUPATEMD occ cee ec eevee ee esevevees OTCYTCTBYET 
BpicoTa COpaChIBaHHA ......eeeeeeveees 4000—7000 


MakcuMaJIbHaf CKOPOCTh MageHHA ..... OKONO 280 m/cex 
TounocTh nonazanua (50%) .... naomatb 5x 5% 


. 
. 
. 
. 
. 
. 


OcHOBHBIM HasHayeHveM OoMObI ABAANOCh NopaKeHne 
GOoeBLIX KopaG6eH, o6nazaroWlnx MOWHON GpoHel (MHeHHBIe 


1 TounocTh NonafaHua, MO-BHAHMOMY, CHJIbHO 3aBbIWeHa, — 
Hpum. ped. 
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Kopa61H, TA KeNLIe Kpelicepbl, aBHaHocUb!). [IpeaBapuTembHoe 
TIPHUCMHBAHHE OCYWIECTBIAIOCh C NOMOLMIbIO HOpMaJIbHOTO 
Gom6apAupoBounoro mpuuea (,,JlotTie-7c” uau ,,JloTHe-7d’’) 
B NPAMOJHHeEHHOM MOeTe CaMOJleTa-HOCHTeIA, Ha KOTOPOM 
WMelaCh payuontepemaioulad YacTb CHCTeMbl ynpaBleHua 
(,,.Kejlb”’, CM. HH2Ke), N10 MpAMOJHHeHHOH TpaeKTOpHH. 
OTKpbITHe 8aMKOB NOABecKH GOMObI OCYLIECTBAAIOCh 1H60 
BPY4HY!0 Ha2KaTHeM KHOMNKH, M60 aBTOMaTHYeCKH C NOMOLIbIO 
»KOHTaKTa Mpoxofa uelv”’, ycTaHOBeHHOTO Ha GomOapAupo- 
BOUHOM puuene. Hapegenve ocyulecTBANOCh NO MeTORY 
ONTHYeCKOrO HakpHITHA (coBMemlenua) (2.412.11), To ecTb 
nocse cOpoca Gom6bi ee TpaeKTOpHaA cBoOo_Horo makeHua 
JUIUb KOPPeKTHPOBaaCb TaK, UTOObI yCNOBUA ONTHYeECKOTO 
COBMeWeHHA GoMObI HM We NOCTOAHHO BEINONHANNcD. Tana 
NOMYYeHHA BOSMOKHO MCHBIUMX OTKMOHEHHH OT TpaeKTOpHu 
CBOOOMHOTO NafeHHA Tocme cOpoca cCkOpocTb caMmoueTa- 


HOCHTe@IA CHU KaNach JO TeX Nop, noKa 6om6a He AOCTHTaNa 
eH. 


q camMOoNEeMa-HocUMeAA 


en 
Tpaenmopus oe 45614 
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th BUHeHUA 
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Tpaexmopuan Geurenun 02468 
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Puce. 81. Hasezenue naszawmeh 6om6n ,, Ppuu-X” 
No MeTOAY HakpbITHA (B BepTHKabHOH MA0cKocTH). 


Ha puc. 81 noxasaH pa NpAMBIX AMHHH COBMelIeHHA 
AJA BEPTHKAbHOM NIOCKOCTH, MpoXxXoAAMeH yYepes TpaeKTO- 
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pHio momeTa camometa (noMuMo sToro, 6om6a ynpaBmAdach 
HW B IIJIOCKOCTH, NepNeHAUKYAPHOH K HallpaBJeHHIo Movera). 
IIpu 9TOM TOUKH, B KOTOPbIX HaXOMATCA CaMoseT, Gom6a Hu 
Web B OHH H TOT 2K€ MOMCHT, O603HaYCHEI OAMHAKOBbIMU 
HoMepamH [97 ]. 

KayecTBe YIIPaBJAIOUHX OplraHOB UCMOJIb80BaHCh 
TWIaCTHHb, O6ecneuHBalollve CphIB MOTOKa BO3AYXa, HIM Tak 
HasbiBaemble uxmepyenmopol (1.422.42), koTopbie ycTaHaBJH- 
BaJIHCb B XBOCTOBOM ONepeHHH H MIPHBOAWJIHCh B ABHKeHHE 
CABOCHHBIMA 9eKTpoMarHuTamH. Ha puc. 82 noKka3aHo 
pacnomomenHe Takoro ycTpolicTBa B O6oN0%Ke XBOCTOBOrO 
onepenua Oom6n ,,Ppnu-X” [30]. 


Tpedene uamepyenmopa 


Oeunmenun 


Konueesie Xeocmosoe 
NAACMUHEI onepenue 


Inexmpomaenum . 


Puc. 82. Ycranoska nutTepuentopa. 


VWutepuentop mupnHoi 100 mm, BbicTynaiomul mooue- 
peAHO H3 BepxXHel H HHKHeH NocKocTH Npoduana (600 x 105 
MM, 3amac npounocTu 60%, 3aqHAA KpOMKa YTONMeHHaa), 
NOABEIUHBAICA Ha py 2*KHHE H CBASHIBAJICA C MIOCKHM (No3qHee 
YTOMJIAeMbIM) AKOPeM SeKTpoMarHuTa. [lepemeujenue HHTep- 
weltopa cocTaBlaso Bcero JHlIb 2—3 mm. IIpH spemeHu 
NepeK.uOUeHHA OKONO 5 mceK NoTpe6meHhe SHEPIHH IeKTPO- 
MarHHTOM paBHasocb 1—2 em. UactoTa nepeKmoyweHua — 
5 ey (T = 0,2 cex., cm. pac. 20). Tak Kak co6cTBeHHaa 
yacToTa O6beKTa JlexKasa HuxKe | ey, TO MPOHCXOAMO Ocper- 
HeHHe YpaBAAlOWlero BOSREHCTBHA NepHOAMYeCKH TepeKI0- 
yalolldxXca HHTepyenTopoB (2.312.24) B cooTBeTCTBHH co 
SHayeHHeM KOMaHABI (puc. 21). Bbicrynaloue KpoMKH 
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HHTePHeENTOPOB HHOrMa BHINOMHANMCh B BURe rpe6ua. Ilenu 
B OOWIMBKe XBOCTOBOTO OfepeHHA YOTHANUCh pesHHOH. 

Bcero uMenocb TpH Napbl TAKHX CABOCHHBIX HHTePIenTo- 
pos. Mx pacnonoxenve moKa3aHo Ha puc, 83, SToT pucyHoK 
NpevAcTapaneT oOOulMH BUA XBOCTOBOM yacTH GomOnl c3aqu 
B HalpaBeHHU ee posobHO ocu [97]. 


Konuesvie 
nfacmunes 


Topmo3Haa 
mpyéna 

(uzonuposana, 
ucnonb3yemcr 

KaX anMmenna) 


Anmennoii 
npuéop 


Puc. 83. Pasmemenne HHTepuenToposB B 
XBOCTOBOM OllepeHHH OoMOnl ,,Ppun-X”. 


Takada cXeMa TNO3BOJANa OCYUICECTBHTb ylpaBsenue B 
ekapTopoli cucTeme koopaunuat (1.412.1) oTHocHTembHO ABYyX 
ocei, a MMeHHO ,,BIeBO—BMpapo” (60KoBoe ympaBmeHHe 
A—n) W ,,BBepX—BHH3” (,,BbICOTHOe” yipaBeHHe @—H),C 
NOMOWbIO MpAMoro MoA”KmOVeHHA (2.312.11) cooTBeTcTBYyI0- 
we Ipynnbl WHHTepyenTOpoB K BBbIXOAY pauornpHemHok 
YacCTH CHCTeMBI ynpaBaeHna ,,Crpac6ypr” (3.511.12, puc. 48). 
Konequo, 0A nOZepxxaHHaA HeH3MeHHOTO pacnomoxKeHUA 
HHTepuenTopos (2.23) OTHOCH TeIbHO IpOCTpaHCTBeEHHBIX KOOp- 
uunaT Gom6a Bo BPeMA NaseHuA He JONKHAa Oblla BpalllaTbea 
BOKpyr NpogobHoOw ocu. Jina sToOH emu Ha TOpH30HTabHOM 
cTaOuu3aTope pasMmeliiaivcb elle ABa HHTepelTopa, KOTO- 
pble ympaBANHCcb THpocKOMHYecKHM MpH6opoM TaKHM OOpa- 
30M, ITO HX ABH2KeCHHA Ob NPAMO NPOTHBOMONOMHEI ApPyr 
Apyry, weM HW AOCTHTamach CTaOuNN3sallu¥A OTHOCHTeIbHO 
npofombHok ocu. Tupocxonuyecku mpu6op coctoal u3 
ABYX YTHPOCKONOB: NO3HNHOHHOTO, KOTOpbIli fo cOpoca 
GomO6bl He BKO“aICA, H Wemndupyloulero (yKasaTenb NOBO- 
pota, cp. puc, 6), Cxema 9ToH GopToBoli ycTaHoBKH u306pa- 
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2keHa Ha puc. 84, Boptosaa Oatapea 24 6 u mpeo6pasosa- 
Teb, COSHH BbICOKOe HallpAKeHHe AIA NHTAHHA aHOJOB 
JaMM, pasMellanucb B Oatapeinom smuKe (BK — 230). 
Tlocnequuii, Kak H MpHemHuK ,,Ctpac6ypr’” (E-230), nome- 
mjasica B KOHTeHHepe (AR-230), nozBelIMBaeMoM Ha py KHHAaX 


[pueod 
uxmepuenmopa 


Puc. 84. Ipunnunuanbuas cxema paquonpHeMHol CHCTeMBI 
ynpasnenua FuG-230a. 


B 3aHeli YacTH GomOnl. B kauecTBe AaHTEHHbI HCHOMb3O0BaTHCb 
YeTLIPe ,, TOPMO3HbIe TpyGn!” (cm. puc. 83), KOTOpbie AOJKHbI 
OblNH OFpaHHYHBaTb CKOpOcTh afeHuaA GoMObl c TaKHM 
pacueToM, 4TOOb] xXapaKTepHcTHKH oOOBeKTa ynpaBeHua 
OCTAaBaJINCb CTaOHJIbHBIMH, a HHTeplenTOphl —appeKTHBHBIMH. 
Tupockonuyeckui mpu6op uw npeoOpasopaTelab NHTAHUA 
THPOMOTOPOB YKPeliJIANHCh TaKKE B 3aQHel YacTH KOpNyca 
6omObI, KoTOpad HMea WHAHHApHYecKyio cbopmy. 

Ha 3aqHem KoHUe GoMObI NOMelasicA ocBeTHTeNb (nupo- 
TCXHHYCCKHH KOMIJICKT HJIH MpOXeKTOp Cc UBeETHBIM PuIbT- 
pom), 4TO O6meruano (HH BOOOIe AaBano BO3MOXxXHOCTS) 
onepaTopy clequTb 3a nNagenuem oObexktTa. IIpexycmatpupa- 
JIMCb BO3MO2KHBI€ CTeNeHH APKOCTH OCBETHTeAA, KOTOpbIe 
MOrJIH yCTaHaBAHBaTbCa Nepex cOpachipaHuem GomObl B 
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SaBHCHMOCTH OT YCOBHH OCBeLeHHOCTH (AHEM HIM HOBO, 
@ BO3MO.KHO, ellie H B CYM€pKH) C MOMOLIbIO cnewHasbHOrO 
TepeKMOIaTeNIA, HAXOMalleroca Ha camMouerTe. 

Alia o6bACHeHHA B3AaHMOMeHCTBUA CaMOeTHOH Nepesaio- 
me wacTH cHcTeMbl! yipaBneHua (FuG-203) c mpuemHoit 
6opToBo cucTemol ynpaBneHua o6bexTa (FuG-230a) ua 
puc, 85 us06paxkeHa IpHHUMNvalbHad CXeMa CHCTeMBI B 
HeOM H HH>Ke RaeTCA KpaTKoe H3sI0%KeHHe IPHHUMNOB ee 
paOotn [97]. 


Tiyan") 
ae 1! | og ph 


MUnmepwuenmopu 


| 


~©—Mecmo passema 


—— Yepes npebo- 
xpanumens 


eee ce ce eer 
Hepedaroujan yacme cucmempt japerenol Npuemnas yacm 
ynpaenenua \wmenner cucmemel ynpasnenus 


4 
Puc. 85. O6ujaa cxema cucTemh ynpaBsenua c6pocom 


2 


6om6p ,,Ppuu-X”. 


17 Teneynpapsenne 
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Tipu BkqioveHH paOouero BEiKMuouaTena J Mo_yAAWHOH- 
Had uactp MY, nepegaTaux J7(S-203) u npwemunk I/p nony- 
yaloT TUTaHMe WIA Hakala aM oT OopToBoh GatTapen 
camosieta (24—28 6). OnHOBpeMeHHO Ha4YHHaeT BpalllaTbea 
mipeoOpasopaTesb THpOoMOTOpoB H 3alyckaeTca rupocKon 
I, KoTOpsld pasronasca Ao NOHOTO Wca O6OpOTOB Yepes 
OAHY MHHYTY Nocne Bkm0UeHHA. TIpH NepeKuOGeHHH BBIKJIIO- 
waTeA B NONOKeHHe 2 NUTAHHe NoNyIalH npeoOpasoBaTesb 
nepegatuuKa J//T (V 10/S), a uepes nepeKmouaTemb BblIGopa 
o6bekta BOJT — npeo6pa30BaTenb mpuemuuka (J7/7p) u Aat- 
_auk KomaHd JIK (Ge-203), Tum 3aBeplulaeTca NOATOTOBKa O6b- 
ekTa kK COpocy. Ecau Tenepb HaxkaTb KHOMKY COpoca Oom6bl 
(BMeCTO Hee MO)KHO HCHOMb3OBaTb KOHTAKT 6omO6apAnpoBo4- 
HOrO fpumena), TO cpa6oTaeT pene pasappeTHpoBaHna 
rupockona Ppl, mpoxombHad ocb rupockona (KapfzaHHoe 
KOJbUO NO3SHIMOHHOFO rupockona) NepectaueT ObITb CBASAH- 
HOH HeNocpexCTBeHHO c Kopmycom OomMOnI H OAHOBpeMeHHO 
S3AMKHETCA KOHTaKT ppe. IIpu sToM cpa6aTbiBaeT 9eKTPO- 
MarHHT c6poca, OTKPbIBalOWHH 3aMOK TOABeCcKH G6oOMO6bI 
Hw Gom6a nagaet, IIpu ee nageHuu paspbiIBHOli BbIKMIOUaTeNb 
PB nepekmouaert wuny ,,-+ 24 V”’ npwemno wacTH CHCTeMBI 
yupaBleHua c Toca OopToBOH ceTH CamMOvleTa Ha Mu10Cc 
GopTosoh 6aTapen TemeynpaBaaemoro OG6beKkta. Uepes BBI- 
6paHHbli Mepeksuo4aTeneM ,,Je@Hb—HOUb” CKOTb3AUMH KOH- 
TaKT CK BKJMOUaeTCA COOTBETCTBYIONIHH KOMIVIEKT OCBETH- 
Tenelii—yHeBHOH O/T unu Hounok OH, 

OnncaHHbli MpPHHUAN paooTsl yipaBleHud CHbHO yupo- 
IWeH, OCOGeHHO B Nepefaiomleh uacTH cucTembl. Tak, HalipuMep, 
BhIOOp OObeKTa COBepwIaICA He C NOMOULbIO mepekmouaTelA 
Bbl6opa BO/T, a uepe3 cneluasbHbI MHOTONOMIOCHbIH aBTO- 
MaT 3allHTbI, OOO3HAUeCHHEI Ha Cxeme kpecTuKamu. I[Tepe- 
KulouaTenb BEIOopa BOJT u pabounit BblKMovaTenbh 0—I—2 
pasMellasucb Ha OHOM ybTe (SchK-203) u B3auMHO 3anH- 
pamucb. COpoc Takxe OCYLIeECTBIAJICA He HemocpeyxCTBeHHO 
KHONKOH COpoca MH KOHTaKTOM ppe, a Yepes pesie, KOTOpoCe 
cpa6aTbiBano TOMbKO B TOM calydae, ECM rupocKkon neper 
c6pocom 6p 3aappeTupopan. Jlanee, BbICOKOe HaNpAxKeHHe 
NOABOAWIOCh K TlepefaTUHKy JIMUIb C MOMeHTAa COpoca, a B 
TeyeHHe NepBol CeKYHAbI Mocme cCOpoca u3yyaemaa nepeszat- 
4HKOM SJICKTPOMArHHTHAaA SHEPruA 3HAUHTeNbHO ocmabsA- 
Nach 34 CUeT CONPOTHBeHHA B aHTeCHHOM upu6ope J7JH ATI 


ITpumepot ebinoAnennolx u ChpoexmupoOeaHnelx cucmem 259 


(AGS-203); BpemenHoli MexaHu3sm (ZG-203) 3anyckanca c 
NOMOWbIO KOHTaKTa ppe BO H36eKAaHve nepemosyIAUHH 
npHeMHuKa, 

Hcnonp3yempli Aa yupaBnenua Oom6ok ,,®puu-X”’ 
qaTauk Komany (Ge-203; ,,Kenb 1”) umen aBa Banka (puc. 
46, cneBa), KOTOpbIe MpHBOAUNHCb BO BpallleHHe C NOMOLIbIO 
24-BombTOBOrO MOTOpa c peryuHpyeMbIM 4HCMOM O60poToB 
n= 300 06/mun. Jlatank Komang AK ycranapauBalca B 
HellocpeACTBeHHOH Ou30CTH K OoMOapAHpoBOYHOMYy IipH- 
uely B nepegqHeit KaOuHe camoueTa, 4uTo6h GSomO6apaAupy 
(onepatopy) Oplmo yqoOHO HM NombsoBaTbes. JaTuHK uMen 
PyKOATKY YpaBeHHA, KOTOpaA yAepxXHBaNaCh Npy*KHHOH 
B BePTHKAIbHOM momo mKeHUH. IIpu nepemelnleHHAX PYKOATKH 
BBePX—BHH3 HJM BICBO—BIPaBO KOHTAKTbI BaJIMKOB CABH- 
TaHCb B AaKCHaIbHOM HampaBJIeHHH, eM UH CO3LaBaNHCb 
COOTBeETCTBYIOUHe 3HAYeHHA KOMAHA B AMana3soHe — |= 
=K = +1 (cm. puc. 21). 

B xkawectBe caMosleTHOH mepegaiomeli autTenun J7A 
HCHOMb3OBaIHCb ABA HaTAHYTbIX MexXAy diosensxKem H 
BepTHKAaJIbHOH 4aCTbIO XBOCTOBOTO OlepeHHA MpoBOAHHKAa, 
KOTOpble ToyyatH nMTaHve oT MepegaTunKa 8-203 uepes 
60-omubIH BbICOKOWAaCTOTHBIN KaOemb MU AaHTeHHBI mpHoop 
AGS-203. TIpHemuaa antenua 6om6n J7pA nogksouanacb K 
BXOJY HPHeMHHKa Yepes aHTeHHBI npHOop AGE-230a (oqHO- 
BPeMCHHO OH HCMONb30BaJICAH Kak OaJlaHCHpOBOYHBbIK rpys3), 
60-oMHbIM Ka6elb H BLICOKOWACTOTHBIM wiTeKKep. AHTeHHbIi 
IIpHOop pa3Meilaica B XBOCTOBOM cTaO6ususaTope (puc. 84). 

Bo u36exKanve CHW KeHHA eMKOCTH 6opToBOH GOaTapex 
OT BO3JeHCTBUA HU3KUX TeEMNepatyp Mpu AIMTebHOM NoseTe 
Ha OobWOH BbICOTe alnapaTHbI OTCeK B XBOCTOBOH YaCTH 
Gom6nl o6orpeBasicd TOPHYHM BO3sAyXOM (H3 caMoueTa NO 
uimanry). TemmepaTypa B 3TOM OTCeKe KOHTPOJHpOBasacb 
TepMOMeTpOM compoTuBseHHaA TC. TIpu6ophl, yKasbrBaroulue 
Temlepatypy B aliflapaTHoM oTceke 6omMO6nl, O6beAHHAUIHCh 
Ha jocke TemMMeparyp. 

Paguonpuemynk E-230 (,,Crpac6ypr”’) MoxHO Opl0 
34MCHATb IPH@MHHKOM CHTHaJIOB ympaBJeHua, nepefaBae- 
MBIX 10 MpoBOxHOH mHHuu ,,JleTmonp” E-238”. Boprtospie 
KaTYWIKH C NpOBOZOM ANHHOIO 8 KM AOJKHDI ObIIM KpenuTbca 
M10 OG6eHM CTOPOHaM GOMGbI Ha KOHUCBbIX Wah6ax XBOCTOBOrO 
onepenua (puc. 84, cm. Takxe 3,511.23). 


17* 
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Aa PYHKUHOHAaANbHO MpoBepKH KaK BceH CuCTeMbI, TaK 
H OTACMbHDIX arperaTOB HMEHCb B HEOOXOAHMOM KOJIHYeCTBE 
cmefxyroulve FOTOBbIe K MpHMCHeHHIO B G60eBLIX yCJIOBHAX 
KOHTpOJIbHbIe IpHGopET : 


TlepemaTuak wc ccc ccsecceecccerecveeeces PC-230, 
BatapeHubli AULHK .......5.5. see ceseaee PBK-2380, 
BOABTMETP co.cc ccc cece cece cece eeneneee PV -230a, 
TIPHOMHHK . occ cece cece e neces eeeteeees PE-203, 
PasphIBHOH UITEKKEP .. ccc esse esse ce eeeees FuP-203, 


Tlanenn, yue6uaa annapatypa u T. n. 


Tlepeaq Hatanom 6OoeBoro mpumMeHeHua Oom6 ,,Ppuu-X” 
BecHoH 1942 roga Tepmanckuii aBMalMOHHbIi skcrepuMeH- 
TabHbI nHcTHTyT (DVL) npopen cneyHambHbie HCHbITAaHHA 
Ha nowuroue ,,lOr” B Pozxe. Han6osee ycnemHo sTo opyxHe 
6pino npumeneno 14 centaO6pa 1943 rogza. Iipampim nonaga- 
HHeM ¢ BbIcoTH 6400 m Oni NOTONMeCH HTAIbAHCKHH AHHKOp 
»Poma” (12, 25]. Kpome onvcaHHoi Bbille KOHCTpyKUMH 
X-1, B SKCIepHMeHTaIbHOM HHCTHTyTe paspaGOaTbIBamuch H 
Apyrue npoekrpi. Tak, HampHMep, Obim0 ocyllecTBJeHO 
yipaBleHHe HHTeplenTopamMu oG6beKTa, Bpalllaiolleroca BO- 
Kpyr UposobHok ocn [30] (nox06HO ympaBmeHHio B paKeTe 
X-4, 3.524.1), coszmaHbl rom0BKH CaMOHaBegxeHHaA (,,Panucxen’’, 
3.513.11; RT-111, 3.513.26 [29]), a Taxoxe TeneynpaBaseman 
2500-kuorpaMMoBad Gom6a (X-5 [9)). 

3,023.2, Taanupylomaad 6om6a Hs-293}1, 

TInanupyloulaa 6omGa mpesctapaseT co6oH He6oubWol 
CaMOJIET—HOCHTeNb B3PbIBYAaTOrO BellecTBa (1.221.1). TIpoext 
TeleyupaBlaemMoH nuanupyloumel Gom6pn Hs-293 G6pin pas- 
pa6otan B 1939 r. B Ilénechenpaze (62u3 Bepauna) mpocpecco- 
pom BarHepoM Ha CaMOJIETOCTPOHTeIbHBIX 3aB0ax ,, XeH- 
Web’, ITO opy Khe NPOUSBOAHOCb CepHHHO H B OWEHb KO- 
PpOTKOe BpeMAl CTaIO CYUeCTBEHHOH yrposoli WIA MpOTHBHHKA. 
3a nmepsoli KoHcTpyKkuHel nocnefoBan weAb pad MomHGH- 
Kalu Hw Mocnexyioulux pa3spadoTox. Hactoammli paszen 
TIOCBAWCH OMHCaHHIO HOPMAJIbHbIX KOHCTPYKTHBHEIX OOpas- 
wos Hs-2938a c TeneympaBleHHem N10 paqvo MAW COOTBET- 
cTBeHHO Hs-293b c TeneynpaBneHvem tio mpopogam. O apy- 
THX MpoexTax 6omM6, paspa6oTaHHBIx dupmon ,,Xenwenb’, 


2 B otevectsesHoh sutTepatype nogoOune oOpekTh nowyaHaAH 
H@MM@HOBAHHe @BOSAYWHHX Topnem. — ITpum. ped. 


Puc. 87. Teneynpapaseman 6om6a Hs-293. 
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KOpOTKO yKa3bIBaeTCH B cuIefyroulem pasyene (3.523.3), 
Ilnanupyroulan 6om6a Hs-293 (cormacno [9, 25]). Boesaa 
yacTb — 500-KHnorpaMMoBaa 6om6a-muHa SC-500. B cpeg- 
Hel uacTH OOoMObI KpeNATCA IockHe KPbIJIbA C SeEPpOHaMH, 
XBOCTOBOe OnepeHve — HENOABHIKHbIM BEPTHKAIbHbIN CTaOu- 
IH3aTOp BHHSY HW BbICOKOpaCnoMOKeHHbIH TOPH3OHTaJIbHbIi 
cTa6ususaTop ¢ pymem BbicoThl 1600 cm, 
OcHoBuble JaHHble culexyioune : 


O6maA AMUHA...es cece eee sete eee eee eececeees seeee OA Mt 
Han6onpuuit quamerp losenaxa dete eesececenes oes 48 om 
Pa3MaX KPBIJIbeB ........6-. soa e eee ceeerecvessccees 2,90 mM 
OGmus Bec (6€3 TOMMUBA) 2... cc cece cece ese eenee . 722 ke 
Upuratenmb KP] (xononnnih) Banprep 109—507 [9] 
5087 120 a veseeeces 2,28 M 
MaKCuManbEuit HHAMETP wo cece cece sewer eeaees sees 35,6 Cat 
Bec NycTOrO ABYTaTeA ....... seco seeeee weeee 64 Ke 
NOMHBI BeEC......-. eee soe e cece even ceeessscecee LOG K2 
CPOCNHAA TATA wesc seceececcecceces sees eee ceeee 590 .m 
TIpOAOMKUTEABHOCTH paooTh ABUra- 
TOMA ccc ceneccccecrcccnseues npuH6ausuTembuo 10 cek, 
TONMHBO ws... eeeeee Seeeeceeeoeees H@PCKHCh BOROPOTA 


(,T-uTop’) + nepman- 
raHaT KasIbuna (,,Z-1 Top’) 


BuicoTa COpacbiBaHul .... ee see eee ..». oT 400 fo 2000 

CxopocTb nowleTa npu cOpacuiBanuy . oKoio 320 Km/uac Fy 90 
” mjcex 

CkopocTh B MOMe€HT OKOHYaHUA paboTHl 

ABUPATCNA woe. cece cece cece seen - Ipumepxo 170—200 «/cex 

TlanbHocTb MaHHpoBaHHd........ seeee OT 3,5 po 18 KH 

TOWHOCTH MOMAAaHHA ..... eens fe seeee B mpeneiax 5x5 m (npu 
ZaNbHOCTH MaHupoBaHHA 
12 xm) 


Kpbiibf MOHTHPOBaIHCcbh Ha MpoOxofAulemM Yepes BeCb 
kopnyc 6om6bl Tpy6yuaTom aH Kepone Nog HeoOxo,uMbIMu 
yYCTaHOBOUHbIMA yraama. Kpome Toro, Ama o6ecneyeHua 
HOWKHOK YCTOHYABOCTH B TOMOBHOH yacTH SomObl pacmoua- 
Tasicd OamaHcHpoBOUHbI rpy3. Ha Konuax KpblIbeB Kpenu- 
JMCb JBa KOHYCcooOpa3Hblx ,,Tema ConpoTHBNeHuA”’ (Ha pHC. 
86 u 87 ux HeT), KOTOpbIe MOP 3aMeCHATLCA KATYIUKAaMH 
© TIpOBOAOM AIA TeeynpaBeHHA No MpoBOAHOH JMHMH 
cBa3H (3.511.22) (cm. puc. 52), Ha Hu2xxKHeM OCHOBaHHH Kop- 
myca G6oM6bI yKpensanach ,,IpH6opHan maHelb”’, Ha o6eHx 
CTOpOHaxX KOTOpOl MOHTHpOBalach annapaTypa CHCTeMbI 
yupaBnenua: 24-BonbTOBad AKKYMyJATOpHaAd Gatapea DEAC, 
THpockon, MmpeoOpasopaTelb MIA MIMTaHHA THpoMoTopa H 
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Tak Ha3sblBaembli ,,mpuOop cowtenenua’”’ SAG-230, B KoTOpom 
HaXOAWJIMCb (YJIbTPbI, peme H TOMY NosoGHbIe ycTpolictBa 
(puc. 90). Sta nepTuHaKcoBad NaHenb 3aKpbIBANaCh O6o0U- 
KOH XBOCTOBOH YacTH CHapsfa, KOTOpad Hecaa onepenne, 
pymeBylo MaUIMHy KaHana TaHraxka wu ocBeTuTenb, JIBura- 
TeJlb Kpenasicd Nox 6OMOOH ¢ NOMOMIbIO TpexToyeuHOli Mog- 
BeckH. On ukcHpoBasica TAKUM O6pasoM, YTOSHI Och consma 
NIpoOxofusa yepes WeHTP TAKeCTH BCero OOBeKTA, IpHMepHO 
nog yraom 30° no oTHOWeHHIO K TposombHo ocu G6om6n. 
PeakTuBHbli JBMTaTetb BCTYNan B yelicrsue Onaroqapa 
TOMY, 4TO. SICKTPHYeCKHH B3PbIBHOH Kanciolb paspyulan 
MeMOpaHy CTapTOBoro BeHTHJIA HM OTKPbIBA TAaKHM O6pa30M 
AOcTyN cxKaTomy Boszyxy (150/32 am) pana nNogaw TonmMBa 
[9]. 

Bom6a npesHasHayatacb B NepByl0 o4epesb AIA NOpaxe- 
HAA HeOpOHHPOBaHHEIX HM cma6o OpOHMpOBaHHbIX Kopa6seh 
(BCNOMOraTeIbHble KopaGJ, SCKaAPpeHHble MAHOHOCUBI, ser- 
kue Kpelicepa). B npoTuBonosoKHOCTh MpHyenuBaHio npA 
cOpacbinaHun NagaiollMx 6oM6 B AaHHOM calyyae nogsmeT K 
MeCTy COpoca ocylecTBAAICA He NO NpAMONHHeHHOM Tpaek- 
TOPHY, B NIJIOCKOCTH, Npoxogamel yepe3s TOUKy Wem, a nog 
ONpeAeCHHbIM YrJIOM K HeH, Kak 9TO NoKa3aHO Ha puc. 89. 
Jif ompegzemeHuad OTHOCHTeIbHOTO NOOwKeHuA eH B 
Tipouecce HaBeAeHHA 3yecb TOMKe IPHMeHAICA MeTOA ONTH- 
yeckoro HakpniTua (2.412.11)1. 

Puc. 88,a noKasbiIpBaeT Mpoekivlo TpaekTopu mometa 
caMOvleTa H GOMObI Ha TOPpH30HTAIbHYIO NJIOCKOCTS ; Ha pc. 
88,6 nmpeacTaBneHa MpoekyHA Tex Ke TpaekTopuil Ha BepTH- 
KaJIbHY!0 TIJIOCKOCTb, IIpH4€M BHOBb H306paKeHbl HECKOJbKO 
ayyel Haxppitua [97], 

B kayectBe ynpaBasiomux opraHoBp y Hs-293 umenucb 
aspomunamuyeckue py (1.422.41), a HMeHHO ABa SepoHa 
Ha 3a(HAX KpOMKax kpblabep (1230 cm?) H pyab BBICOTHI 
(1600 cm?), cm. puc. 87, QmepoHbl NonepeMeHHO OTKIOHAMHC 


1 TIpu G6oepom npumenennHu 60mM6 HaGmiofenve 38 OO6BEKTOM U 
WeNbIO CO CTOPOHbi OMepaTOpa OCYHIeCTBAANOCh HeBOOPy KCHHBIM 
ria3zoM, 6narokapA YeMy TaAbHOCTH AelicTBuA, ocobeHHO ApH NAOXoh 
BHZUMOcTH, OrpaHuuuBanach. JIA yBeTMYeHHA AambHocTu AelicTBHA 
CNeLOBaO HACHOb3OBaTb oNTHYeCKHH mpHOop Bpoke noz3s0pHol 
TPy6nl, cHa6 MeHHOH ABOHHEIM BU3HPOM C TeM, UTOObI OLMH onepatop 
HelpePHIBHO HaBOAH AaHHylo Tpy Oy Ha Web, B TO BpeMA Kak Apyrok, 
MOAbSYACh BTOPbIM BHSHPOM, OCYIMECTBIAT TeneynpaBslenhe O6beKTOM. 
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Ha NlovHbI pa3mMaX Cc NOMOUIbIO ABYX BMOHTHPOBaHHbIX B 
KPblIbA SIEKTPOMArHHTOB, BosBpaT B HefiTpabuoe Nosoxe- 
HHe NpovcxosMa Nox AeictTBuem upyxuH. Uactota nepexsw- 
weHui coctapnana 10 ey. Tlepememenve py BbICOTHI ocy- 
WCCTBIANOCh NOCPeACTBOM SeEKTPHYeCKOH pyeBoK MaLIMHBI, 
KOTOpad YCTaHaBJHBamacb B XBOCTOBOH YacTH MOA pysem 
BBICOTHI. 


6) Bepmuransnaa 
9. Mockocms 


Ste, TouKa acmpequ 


OQ 


a) fopuzonmaacnan 
naockocins 


Tpaexmopua , 
meseynpasinemou 
om bb! 


Tpaexmopun 
Gewsenun wenu 


Puc. 88 Hapegenve naanupyiwmeh Gom6s Hs-293 
HO MeTOAY HaKpbITUA, 


BsaumogelicTBve SepOHOB H pyJiA BBICOTbI NMO3BOMAO 
OCYINECTBUTb TeleynpaBeHHe B MOIAPHOH CucTeme KoopAH- 
Hat (1.412.2), B koTopoh BEIpaGaTbIBanuch NoTpeGuble aA 
KOppeKUMH TpaeKTOpHH ABMAKeHHA OoMObl HanpaBNeHHe H 
BeJIM4MHa MrHOBeHHOFO ycKopeHua (B MockocTH, MepneHsH- 
KYJApHOH K HHH BUSHpoBaHHA), cM. puc. 47,6. pumenae- 
MBIM JIA STOH eNH MaTaHK KoMaHA Ge-203,¢ (,,Kenb-III”’) 
HMedl Ba BasmuKa (puc. 46), KoTOpble BpaljaHcb CO CKOPOCTBIO 
600 06/mun. Tlepememjenve KOHTAKTHOPO pbldara ocymecTBA- 
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HOCb PYKOATKOH ypaBeHHA, KOTOPad MOBOpayHBasach B 
TOABHXKHOM COWICHEHHM TakOrO Bua, YTO Mepexog oT 
yiipaBJleHHA B JeKapTOBOH cucTeme KOOpAMHaT K ylpaBse- 
HHIO B NOJIAPHOK CucTeMe Npoucxogu ye B MAaTUAKe KOMAHA.- 
IIpw sTOM KOHTaKT YNpaBJeHHA SepOHaMA CABMTaJCA BAOIb 
Baia MpOMOPpUMOHabHO yIly NMOBOpoTa pyKoATKH ynpaBuse- 
Hua (135°), B TO BpeMA Kak BTOpOH KOHTaKT Nepemellasica 
IIpONOpWHOHasbHO TaHreHcy yria MOBOpoTa PYKOATKH; 
HyseBoe MOMOKeHHE PYKOATKH ypaBMeHHA — BepTHKaJb- 
Hoe, He (ukcupyemoe kaxKol-1Hu60 mpyxunok, JlaTauK 
KOMaHA YCTaHaBMBacA C MpaBoh cCTOpoHb! B nepeazHel 
KaOHHe CaMOJIeTa Tak, UTOOLI NOWb3SyIOMHACA HM OMepaTop 
HMen CBOOOAHBIK O630p Brepegx HW BIPaBO; B CBA3H C STHM 
TpaeKTOpHA NlosleTa mepex cOpocom Mpoxogusa epee lenH, 
H caMoJeT BO H36exKaHHe 3axX0fa B 30HY 3eCHHTHOrO OFHA, 
IIPHKpbIBaloWero Web Noce cCOpoca Com6nl, pasBopayHBasica 
BAeBO, pc. 88,a. 

Boptopaa CHCTeMa TemeyOpaBJIeHHA CaMOJIeTa-HOCHTeIA 
B OCHOBHOM 6blla TaKOH Ke, KaK H JIA yrpaBnenua OomOolk 
»Ppuu-X” (puc. 45 uw 85): ,, Kerb IIL” (FuG-203,b) u nocae- 
myroume (cM. 3.511.12 a 3.523.1). 


Anmennoia Oépamuas Cés3b KaHasa ebicomel 


npuéop 


Pynb seicomel 


Ipuéop pee 
nuposaHun 


[puemnurn 
R= Ee 


Sneporsl 


Oépamuan caso 


yr @) = no Kpeny 


Cupocwon 


Puc. 89. Baox-cxema npvemHoli wacTH cHcTeMbI 
ynpaBnenua FuG-2306 ana Hs-293. 


Baok-cxema ycTaHoBseHHolt Ha Hs-293 npwemuol yacTu 
CHCTeMbI ypaBleHHa no pagwonunun FuG-230b nokasana 
Ha pac, 89, IlpunuunwanbHoe pa3iMdve Mo CpaBHeHHIO Cc 
6opToBo cucTemolt ynpaBaenua ,,Ppuu-X” (puc. 84) coctos- 
JO B TOM, YTO y NocwesHeH KQHTAKTHI BbIXOAHOFO pee NpHeM- 
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HWKa BBISLIBaIH HeNOCcpefcTBeHHO cpaOaTbIBaHHe UHTep- 
WenTopoB (HesaMKHyToe peryupoBaHue, 2.312.11), B To 
Bpema Kak y OomOn! Hs-293 ucnomHeHHe koMaHy ocyllect- 
BIACTCH SAMKHYTOM CHCTeMOH perymupoBaHua (2.312,12), To 
eCTb Yepes TIPOMeEKYTOUHOe BKOUeHHE IpHG6opa perysupo- 
panaa ASG-230 mexazy mupHemHuKom E-230_ ,,Ctpac6ypr” 
(kak y FuG-230a) u npasogom pyas. Tipu takom ynpaBaenuy, 
CeAOBaTebHO (cM. puc. 16—18), 43 OpMHATOrTO 3HaYeHHA 
KOMAHAbI yupaBsenna Ky 4 SIeKTPHYeCKOrO CHrHasa, TIponop- 
WMOHAIbHOrO MONOKeHHIO OOBeEKTA (HM COOTBETCTBEHHO 
NONOKeHHIO pyia), O6pasyeTca HOBoe 3HAaYeHHE KOMAHJDbI 
K,}, KoTOpoe Nocae HCHOMHEHHA KOMAHAb YOpaBeHHA Bcersa 
paBHo nyo, Jia NpHMeHAemoro ynpaBNeHHA B NOJApHoOr 
cucTeme KoopguHaT (puc. 47,6) sTO o3HayaeT, ITO 06a JuIe- 
poHa Mpw AOCTHxKeHHH 3ayaHHOrTO KpeHa (NonepeywHan ocb 
NepneHAHKyJApHa K HallpaBMeHHio COssaBaeMbIxX YCKOpeHHit) 
CHMMeETPHYHO NepekNagbipaioTca c yacToTroh 10 ey (puc. 
21,c K = 0), H pyb BBICOTbI OcTaeTCA B AOCTHTHYTOM TaKHM 
o6pa30m mMowuloxKeHHH. 

IIpunuun yelictsua oObacusetca wa puc. 90, KoToppiii 
BOCHPOH3BOAMT NIPHHUMNHAaNIbHy!o (PyYHKUHOHAaIbHY!O) CXeMy 
NpHeMHOM yacTH yupaBaenua Ha Hs-2932, 

PaccmMoTpuM CHayasla KaHasl ypaBJeHHa pysleM BbICOTHI® 
(OTKMOHeHHEe PYAA ONpeAeMAHeT BEMHYHHY YCKOPeHHA) : KOH- 
TaKT P; BbIXOANOTO pee MpHeMHHKa TofaeT Ha cuLTp Py, 
IIPAMOYFOJIbHbIe HMNYAbChI, MOCTOAHHAA COCTABIAIOMAaA KOTO- 
pbIX H TlepeMeHHaA COCTABJIAIOWaA OCHOBHOM rapMOHHKA 
yacTotst 10 ey oTgemsioTcaA Apyr oT Apyra AW NOABOAATCH K 
NOJApH30BaHHOMy pene (T-peme) P3. Kontakt ps3 9Toro 


1 Curnaa paccormacopanus. — ITpum. ped. 

2 Ha puc. 90 gaa huabtpos @, u ®, (cm. LIC, puc. 23,a) u ana 
3BeHa OOpaTHOH CBA3H MMeeTCH OHH CABOeCHHHIA NoTeHuuomeTp 
(cm. puc. 23,6). Sta cxema cooTBeTcTByeT B MpHHuNNe cepuino 
H3TOTOBAAeMoMy UpHOopy perysHpoBpanua ASG-230. B nepsyx 
KoncTpykuvax (ASG-30) BMecTo BBILeyYNOMAHYTOTO peje ucHOub- 
3OBANHCb 3JeCKTPOHHbIe AaMMbl SobWoH MomHocTH RL 12P 10, 
a Take [pwemuyuk cTapoh KonerpyKkuun E-30 (8.511.12). Tana 
YMeHbIMeHHA Beca Mpu6opa peryupoBanua (oKoN0 20 Kz), O6ycuoB- 
JIGHHOTO BeCOM ApocceneH c *Kee3oM, OblIH MONBITKH MepeliTH K 
@uaptpam «R/C» (2.312.24). 

8 OnucpiBaemoe HCHOAHUTeNBHOe ycrpolicTBo Ho NpHHUMNy 
ACHCTBUA AHANOPHYHO WIHpPOKOM3BeCTHON penetHow crename cucTeme 
© TaxoreHepaTopom. — JTpum. ped. 
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Mecmo passema Epona | To 
~O-(vepes pasprie- 4. copa } 
Hou uimeKkep} 5 
Puc, 90. Tpunuunuatbnaa cxema IpvemHok yacTH CHCTeMBl 
TeleynpaBsenHa Ama Hs-293. 


pee noouepegzHo BKOYaeT OOMOTKH BOSOYXAeHHA PyeBOn 
MallIMHbl Ha MpaBoe Hu JleBoe BpalileHve, B TO BPeCMA KaK 
AKOPHaA OGMOTKa NOCTOAHHO NOAKNOVeHa K HalipsxKeHHIO 
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noctosuHoro ToKa. Motop M uepe3 BHHTOBY!IO nepexayy 
BIT nepemeilaeT pyitb BbICOTEI H OMHOBPeMeHHO C 9THM 
wetTKy CK, cABoeHHOrOo MoTeHyHoMeTpa 2 I7m, weTka CK 
(c MOMOIbIO BTOporo, BpalllaiollerocA B MpOTHBONONOKHYIO 
CTOPOHY Baska) ABMraeTcd B OOpaTHOM HanpaBaenun. OT 
NONOXKeCHHA UWETOK 3aBHCHT HalpAKeHHe, MOAaBaeMoe Ha 
o6moTKy pene Ps. JlonycTuM, ITO C BbIXOMHOTO KOHTakTa 
NpWeMHuKa P, BbIWaHa KOMAaHAa ynpaBlenua K =O uw 4To 
Pyb BBICOThI HAXOAHTCA B KpaltHem TosomeHun nH (HHS), 
Torfa weTka CK waxoquTca Ha meBoM, a meTKa CK, — Ha 
TipaBOM KOHUe MOTeHWMOMeTpa, H pesie pg cpadaTbipaeT 
TakKuM O6pa30M, 4TO KOHTAKT pz NepeKNafbIBaeTCA BHU3. 
Baarogfapa STOMY pymeBad MalvHa KaHasia BBICOTbI Bpaula- 
eTCA C NOHO cKopocTbio. Tp stom meTKa CK, mepeme- 
wlaeTca BIpaBo, a weTkKa CK, — BAleBO, pene Ps; HawHHaeT 
NepeKklafbIBaTbCA, IIPHYeM NepBOHaYaIbHOe BPeMA 3aMKHY- 
TOCTH JIA KOHTAKTa MpaBoro Bpawenua GOoubule, Wem ANA 
meporo, OToT Mpowecc mposommKaeTch fo Tex op, moKa 
ULETKH, a BMeCTe C HAMH H Pyab BBICOTHI He AOCTUTHYT ,,cper- 
Hero” NOJOKeHUA, TO ECTb MOKA He OyeT BbINOMHeHa KOMAaHAa 
yupapaenua (cM. pac. 23). Haywnaa c sToro MoMeHTA pewe 
Py, NepeKsaqbIBaeTCA CHMMETPH4HO H MOTOP NlomyaaeT nooye- 
PpeAHO HMMIYJIBChI Ha TIpaBoe H JleBoe Bpaimenve, OAHaKO 
BCJIEACTBHE MEXAHHYECKOH MHEPUMOHHOCTH OH He B COCTOAHHH 
Ha HAX pearupoBaTb. Baaroxapa STOMY, OAHAKO, 3HAYATENbHO 
YBCMMYMBAeTCA TOUHOCTh YCTAaHOBJeHHA (MONOKeHHA pyiAa 
B COOTBETCTBHH C KOMA@HAOH), Tak kak TpeHHe NoKOA same- 
HAeCTCA TpeHwem ABuxKeHHA! Kpome mecTKoH o6paTHol 
CBA3H, OCyIlecTBAAeMOH WeTKamu CK, u CKe, npexycmoTpena 
elle CKOpocTHad O6paTHad CBA3b (lo MpOH3BOAHOH) 3a cueT 
NOCI€IOBATeMbHOTO BKJIOUGHHA B WeNb pele HalpAKeHUA, 
HPONOpUBOHaIbHOTO YIMOBOH CKOPOCTH BpallleHHA pysteBok 
M@llMHbI KaHasla BBICOTbI SOTO MOCTHTaeTCA BKJIOUeHHeM 
He6ombloro reHepatopa (Taxorenepatopa TI), cBaA3aHHOTO 
Cc pynesoH mamwuHok. Taxoe ,,zemndupoBanHe” nosmepxu- 
BaeT YAOBJETBOPHTeIbHbIK NepexogHBIH Mpowecc NpH oTpa- 
OaTbIBAaHHU CHrHaJla YOPaBJeHHA HM NpeNATCTBYeT BOSHUKHO- 
BeHHi0 OOJIbDUIMX OTKJIOHeHHA B perysMpoBaHuu. 


1 TIpoucxogzut Tak HasbiBaeman eu6payuonnas Auneapusayua. — 
ITpum. ped. 
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Tak Kak adipeKTHBHOCTh py 3aBMCHT OT cKopocTH 
nonmeta V, To yrou’ OTKMOHEHUA PYAA AOMMKeH 3aBuceTb OT 
Hee, QTO OCYUECTBACTCA C NOMOLI[bIO AaTYMKA CKOpocTHoOro 
Hanopa CH, pbinomueHHoro B Buse Haxogamelica B O6- 
T€KA€MOM TIOTOKE MaCTMHbl, KOTOpad NepemewlaeT WeTKy 
CK, H3MeHAA TeM CaMbIM TIOJIOXKEHHA PYA BbICOTHI B YCTAHO- 
BUBIUeEMCA pexKUMe MPH oONpefseseHHOM 3HaYeHHA KOMAHABI 
ynpaBaenua. Hanpapsenve cosqaHHoro pyJieM BbICOTbI yCKo- 
PpeHHA oOMpefeiseTCA NonepeyHbIM NMowoxwKeHHeM (OTHOCH- 
TebHO MpoOfotbHOH ocu) smeTaAuero oObeKTa (puc. 47,6). 

Kpen o6bektTa 3aqaeTCa TaKHM Ke O6pasoM, KaK HM OTKIO- 
HeHHE PyJIA BbICOTHI, TOJIbKO OO6paTHad CBASb OCYMeCTBIAeTCA 
He 110 MOJOKeHHIO ypaBlaiomero opranHa (py), a 10 
NOJOKeHHIO NMoNepedqHoH ocH oObekTa B MpocTpaHctTse: 
KOHTAKT Pp BbIXOAHOTO pele MpHeMHuUKa Yepes PuLTp Py, 
TIPHBOAUT B AelicTBue pene Py, KOHTAKT P, KOTOPOro Mocper- 
CTBOM ABYX BaKyyMHbIx pene BP, u BP, noouepesHO BKJIIO- 
WaeT SCKTPOMAarHUThl sepoHoB IM, u IM,. O6patuan 
XKeCTKAA CBA3b IIPH STOM OCYILECTBIAeTCA Yepes NOTeHUHO- 
MeTp rupockona /II’, a AemndupoBaHHe — C MOMOIIbIO OfHO- 
BPpeMeHHO cpaGaTbipaiomlero © BaKYYMHbIMM pete Po!, 

Hanpsaxeuxe, NponopuvoHambHoe yrioBoli CKOpocTu Bpa- 
WeHHA OObEKTA @ (BOKPYF NPOAOMbHOH OCH), Ha CompoTUBse- 
Hun &, BOSHUKaeT ONaroqapAH TOMY, 4YTO KoHJeHCaTop C 
3apmAmKaeTcA yepe3s conpoTuBneHve Ky, onpefsensnioulee m0- 
CTOAHHY!O BPeMeHH HW YCTAHOBHBIWeeCH 3HaveHHe HallpAxKe- 
HMA Ha KOHJeHCaTOpe ; NocaegHee Yepes KOHTAKT pow T00ue- 
peqHo MofKmuoyaetca K ,,+” Hu ,,—” OopToBoH G6aTapen. 
Ecau, HanpuMep, KOHTaKT Pp, JaeT KOMAHAY ,,1eBbIfi Kpen”’, 
To cpa6aTbipaeT BP, uw 39M, MputaruBaetca, sacTaBnad 
JCBLIH SJCPOH OTKJOHHTbCA BBepX Ha NOWHbI yronm, B TO 
BpeMA Kak TipaBbl 9epOH OCTaeTCA B HelTpasbHOM NoJO- 
xwKenuu. Torga oO6bekT MoBopawMBaetca BOKpyr MposombHok 
OcH AO TeX NOp, NOKa MpM CormacoBaHHA yria MexKAy BepTu- 
KaJIbHOH OCbIO TMHpocKoNa MH NomepewHoH ocbio OO6BeKTA C 
yraom (90° +a) pete He BCTYNUT B CHMMeTpHUHbIA BuOpa- 
WHOHHBIA pexkuM, HM 06a sepoHa He HaYHyT MooyepesHO 


1 Y nepaux o6pasnop (c ASG-30, cm. npumMeyanve Ha crp. 
266.) Ha smepoHax GObIMH pa3MeUeHbI TAK Ha3bIBAaeMbIe OMe a-KOH- 
TaKTb®, Bpegenve peste Pa no3B0avn0 OCBOGOAMTbCH OT ¢«oMera- 
KOHTaKTOB) H NORBOAMMHX K AHM MpOBOAOB B HECYMHX MMOCKOCTAX, 
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OTKJIOHATBCA BBepX Ha NOMOBAHY Nepvoga (1/20 cex.). 
TIpu STom cpejHee Bo3zelicTBHe SepOHOB paBHO HYsi0, u 
OG6YCIOBJIEHHOe COOTBETCTBYIOUIHM OTKJIOHCHHEM PY.1A BICOTHI 
ycKopenue jelcTByeT B HalpaBseHHH, KoTOpoe ONpeseneHo 
NONOXKCHHEM PYKOATKM ynpaBeHHA Ha AATUMKe KOMAHA. 

OctanbHble yacTH CucTeMbl yipaBseHua Oblmu nMoZO6ubI 
H306paxKeHHbIM Ha puc, 85. B yacTHocTu, cOpoc B JaHHOM 
caryyae TaKKe OCYIMECTBIAICA HaxKaTHeM Ha KHONKy cOpoca, 
OnaroqapA YeMy NepBOHaYaJIbHO C NOMOUIbIO pesie p, pasap- 
peTHpoBasicd YHpockoN HM Yepes KOHTAKT Pz, BKJNOUaJICA 
SeKTPOMAarHUT CcOpoca YC. Kontakt p, OAHOBpeMeHHO Hos- 
Ki0Ua! MHHYCOBY!0 IWHHY K eM ynpaBeHHA SlepoHaMdH, 
B TO BpeMA Kak YlIpaBeHHe PyJIeM BBICOTbI BKJIOUaOCb 
yepe3 TepMMyecKoe pene sameqenua TP TombKO cnycTa 
TipuMepHo | cek. Ota Mepa JoKHA Oblla MpenATCTBOBaTb 
BO3MOXKHOCTH CTOJIKHOBCHHA Mafarollero OObeKTA, ABHTATEJIb 
KOTOPOrO 3allyCKaCA Yepe3 CKONb3AIMH KOHTAKT OjHO- 
BPeMCHHO C BOCIWIAMCHeHHeM OCBeETHTeIbHOTO yCTpolcTsBa, 
C CaMOJI€TOM B Calyyae, CCM KOMAaHza ,,BBepX” OT AaTYHKa 
KOM@HA NOCTyNua Obl NpexseBpemMeHHo. Coo6pasHo Cc 9THM 
PYb BbICOTLI Nepef| CTAPTOM YCTaHAaBIMBaJICA B NOMO*KeHHE, 
COOTBETCTBYIOMee MaHHpOBaHHio NO HeGOOJbIIMM YTJIOM. 

OTHOCHTebHO CBA3H MexKAYy Tepegaiouleh H NpHemuolt 
YaCTbIO CHCTEMbI ypaBmeHHa cM. puc. 85, a Takxe 3,523.1. 
(Lenn, 3ambikaroulueca yepes 14-nosm0CHBIM pa3pbIBHOH WTeK- 
Kep, Ha puc. 86 uw 91 oTMeveHEI ABYMA KOHWCHTpHyeCKMMH 
KPy2KKaMu. ) 

B KayecTBe MpHeMHOHM aHTeHHbI MpHMeHAJICA MpOBOAHHK, 
KOTOPBIH Obl HaTAHYT OT JIeEBOrO KOHYAa TOPH3OHTAaJIbHOro 
cTaOusIMsaTOpa K H30JIMpOBaHHOMY IMVJIeCKCHTacoM BBOJY, 
pacnowox%xeHHOMy Ha MpaBok ctopone drosensnxa Hs-293 
(puc. 86 u 87). AnTenHEI npa6op AEG-230,b KonctTpykK- 
THBHO OObEAHHAICA C BBOJHbIM YCTPOHCTBOM MW YpaBHOBelllH- 
BaJICA CHApy KH. 

BsameH pafwonpHemyuka E-230 (,,Crpac6ypr’) MoxHO 
6blIO MIPHMCHATb MpMeMHUK CHrHaJIOB yiipaBeHUA, mepe- 
aBaeMbIX TO NpOBOAHOM mHHUU cBa3sH, E-237 (,,].yac6ypr’). 
Hcnonmpsyemple Ih cCosfaHia MpoBOAHOH HHH CBA3H 
KaTylWKku C 18-KHOMeTPOBbIM CTaJIbHBIM TIPOBOAOM MamerT- 
pom 0,3 mm yKpelAaHCb Ha KOHWaX KPblIbeB NOCpeACTBOM 
Tpy6 (pac. 52 u 53), cm. 3,511.22. 
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Kak y 6om6n! ,,Ppnu-X”’, tak nu y Hs-293 npegxycmatpn- 
BaJIcA OGOrpeB TOPpAYHM BO3yXOM OTCeKa C IpHOOpHEIM 
o6opyszoBannem. Iloctynienue Bo3qyxa KOHTPOJMpoOBaJOCb 
PpacnovloXKeHHbIM Ha CaMOJI€Te-HOCHTEeNe CIelMaJIbHbIM yKa3a- 
tenem TP-203b0. MeranauueckHh Winaur ia nNoxBosxa ropa- 
yerO BOSAYXa IIPHCOCAMHAJICH K 3aKpbIBaIOIeMyCA KpbiaKOH 
c Ipy KHHOH OTBepcTHio B XBOCTOBOH YacTH OOmIMBKH (puc. 87). 

KouTpombHad amnapatTypa ANA yHKWMOHaTbHOH mpo- 
BepKM CHCTeMbI YUpaBJIeHHA NO pagHo Oplia B OCHOBHOM Ta 
Ke, 4TO WH AA MpopepKu FuG-203 (FuG-230a, cm. 3.523.1). 
Jia CHcTeMbl YpaBAeHHA Tlo NpoBOAHOH JIMHHH CBASH 
FuG-207/237 Obiiw TakxKe NOATOTOBMeHEI COOTBETCTBYIONIMM 
o6pa30M H3MeHeHHbIe€ KOHTpOJbHbIle ycTpolicTga. 

3.523.3. Tpyrue mpoekTh dupMb ,Xeumedb”. 
Hs-293 aBHJICH NepBow u3 Wenoro paga paspa6oToK Tese- 
YpaBJIAeCMbIX, IIPHBOAMMBIX B BHIKCHHE PCAKTHBHBIMH [BH- 
TaTeJIAMH JICTAIOWHX CHAPAAOB, NpOeKTHpOBaBLINXCA PUpMOH 
» SeHueIb’. Cepulinpie o6pa3sunt Hs-293A cHaO«maMcb onH- 
CaHHOH B NpeAbIAyiem pa3sfzele CHCTeMOH ylpaBNeHHaA no 
paguo FuG-2300, odpasup xe Hs-293b mMorav HMeTb WIM 
euctemy FuG-230b unu FuG-237. 

O6pas3en Hs-293¢ npefnasHauasca Ask OTBeECHOrO COpacni- 
BaHHA ; ETO OCHOBHOe OTMHYHe OT Hs-293A cocToano B ycTa- 
HOBKe FHpocKona, 3aMepAloliero yrubl KpeHa, C OOVIbILMM 
paOouMM JMana30HOM OTHOCHTeIbHO NonepeyHo ocu. Janee 
IWIaHMpOBaJloch IIpHMeneHve ,,IpHOopa perylupoBaHua” Cc 
BpalilaloulMMHCA KaTYWUKaMH. 

UtoObl MMe€Tb BO3MOKHOCTb ypaBATb Ha OoO/bUIMX 
paccToAHHAX No MeTOAY UeneyKa3aHHa (2.412.31) unin xe 
YBOAUTb CAMOJET-HOCHTeIb Nocme c6poca B O6aKa, 6omObl 
Hs-293D [10] (Hs-296 [9]) gomxHbI ObliM cHaOKaTDCA 
TeJEBUSHOHHOM roAOBKOH CaMOnaBeseHHa ,, TonHa-A” (8.512. 1). 

Y Hs-293H smecto aBuratena Banptep 109—507 npeg- 
yCMaTpHBasacb yCTaHOBKa cnelMasbHoro ABuratTea (Umuaz- 
auur 109—513), cosqaHHoro dupmor ,,Xenmenb”. OOnanaa 
MeHbuMM O6uIuM Becom (100 xz, 6e3 Harpy3KH — 48 xe), OH 
AOMKeH Obl co3qaBaTb Oobutyio Tary (npumMepHo 1000 xe 
B Teyenne 10 cex.). B kauecTBe TONMMBa IIpHMeCHAJIMCb CHHTE- 
THYecKHH MetaHon (M-mtod) uw cxatTHi Kucnopog [9]. 
TIpoBoquauch SKCNepHMeHTbI H C NOpOXOBbIM ABHraTeJeM 
(WASAG 109—512) c tarot 1200 xe (Hs-293BG [9]). 
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@MupMa MpoBwoszuAa OMbITHI NO MpHMeHeHHIO aBTOMaTHUe- 
CKHX B3pbIBaTeeH AIA BOCIaMeHeHHA GoeBoro 3apayza B 
TOM CJly4ae, eclH He Obllo AOCTHrHyTO NpAMoro NonagzaHHua, 
B wacTHOCTH, PacCMaTpHBalaCch BO3MOKHOCTb IIpHMeHeHHA 
B3pbiBaTene ,,Kaxagy”, ,,Mapa6y” (3.514.21) u ,,Mucrone” 
(3.514.22). 

Moaudukanuei naanupyrouet Oom6n Hs-293 saBunacb 
niauupyiouad c norpyxenvem B Bony Oom6a Hs-294. 
Oua ynpaBnanach Tak, UTOObI mpuMepHo 3a 30—40 m Jo 
wean (Kopa61b) Gom6a nog HeOoublIHM YIIOM BxXoqHAa B 
BOAY M ABuralach TaM Ha HeGoubuloh rayOuHe (puc. 2). 
Tlocne norpyKeHHA B BOZY KPblWIbA HU XBOCTOBAA YaCTb OT- 
Geach u Koplyc GOomOnl mepemellanca fable NMpAMo- 
JAMHeEHHO. 

Tak KaK Np NOABOAHOM Xoge CKopocTb COM xKeHHA 110 
CpaBHeHHIO C NOMeCTOM B Bo3zyxe Oplma 3HAUHTeIbHO HHKe, 
TO CIe@QOBaIO, KpOMe YAapHOro BSpLIBaTeJA, ipeyCMOTpeTb 
ycTaHoBky cYeTuuKd nyTu (mar) HM B3pbIBaTenaA npHOsmH- 
2KCHHA, KOTOPHIN AOM2KCH ObIN BbISBATh AeTOHALHIO OoMObI 
nog KopnycoM Kopa6ia B HanOomee yaA3BHMOM MeCTE. 

Hs-294 ue Bbltlia u3 CTaaqMvH HCNbITaHHH, STo xe OTHO- 
cuTca K maanupyroulel Hs-295 GomGe, nogzo6Hok Hs-293, 
HO Oojbuero KamHOpa (Becom npHMepHo 2000 xe). 

Hs-297 oGosHadyalach TaK: TemeynpaBlaeMaa 3eHHTHAA 
pakera ,,llimerropauur’ B npomecce npoeKTHpoBaHHa; B 
NpOusBOACTBe Ke OHA NONYIAAa O*PULMANbHOe WHppoBanHHoe 
oOosHayenne ,,8-117” (Hs-117). TIpunnun geficraua ee pac- 
cCMaTpHBaeTca H¥Ke (3.525.11). 

Hs-298 apnanach TeleynpaBdeMoH ,,ucTpeOuTembHol 
pakeTon’’, cm. 3,524.2, 

3.524, Teneynpasanemole ucmpeOumenorole paxemot (peak- 
muenole cHapAdel eosdyuunoeo OOA, UAU CHapACbL KAACCA ,,603- 
Oyx—eo3dyx’’). 

B To BpeMA Kak pacCCMOTpeHHble B MpeAbinylem paszene 
TelleynpaBadembie GomMOnl NpezHasHadaNuch AIA NopaxKenHa 
mMopcKHx (1.312) umm HasemMHEIX HeneH (1.311), K KOHLLY 
BOHHBI B TeYeHHe BECbhMa KOPOTKOTO BpeMeHH HeMeliKan apMuA 
NOWY4Ia peakTHBHOe Opy Kuve Aa SopbObl c BoSLYWIHbIMH 
ueaamMu (1.313). Croga oTHOCATCH, BO-NepBAIX, 3CHHTHbIC 
PpeaKTHBHble CHapAybl, 3anyckaemble c 3emaH (3.525), 4, 
BO-BTOPBIX, ,,HCTpeOHTeMbHbie pakeTb!”’ (peaKTHBHbIe CHapsA- 
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Abl BoszyuiHorO Gos), salyckaemble c 6opTa ucTpe6uTesA. 
Hemenkve BBC mnpumMeHasu HeynpaBasemble nopoxoBble 
pakeTh, HanpumMep 50-a” peakTuBHEi cHapag Kk4M, us- 
FOTOBABLIMHCA 3ABON0M BOOpyKeHHaA B JlioOeke. STH cHapa- 
bl TIPHMeCHAJIMCh TakKe NPOTHB Ha3eMHBIX Wee, OHH NOZ- 
BeLUHBAIHCbh TOA Kphlabamu uctpe6uTeseh Me-109 u Me-262 
MW 3anycKkasucb c pacctosHua 1200—1500 m; sBcero nog 
SET BAMH cCaMOJIeTa NosBeuuBatoch jo 48 cuapsayzos (11, 
25). 

PaspaOaTHBaIHch TaKKe [Ba MpoeKTa TeeynpaBAeMbixX 
»HCTpeOHTeJIbHbIX pakeT’: cHapsgzbl X-4 nu Hs-298. OG6a 
CHapaya Mpowiu ycnewmube ucnbiTaHua B 1944—1945 rogax. 
Cosqanve Hs-298 Ono 3asepmieHo B AHBapa 1945 roga 
(11, 25), a cHapag X-4 6blm nogroToBmeH Kk cepHitHomy 
IIpOH3BOACTBY, OMHAKO OKOHYAHHe BOHHbI MoMelao SoeBoMy 
NpHMeHeHHW STOTO MHOrooGelsaiollero opy Kua. IIpezycmart- 
pHBaloch TaKKe NpHMeHeHHe 3eCHHTHOrO CHapsaa ,,lImeTTap- 
uur’ c 6opta camometa (3.525.11). 

B kauecTBe CaMoJleTOB-HOCHTeeH Npesnoarasoch HCHOJIb- 
30BaTb Me-109, FW-190 wu Me-262, a tTak>xKe HeKOTOpBIe 
HOBbIe THIbI MawHH. ATaka Mpou3sBOANach C 3aqHel Nowly- 
cibephi, NO BO3MO2KHOCTH C HeEGOJIbIUM NpeBblileHHeM, UTOOHI 
3a CUCT CHM KCHHA AOCTHTHYTH Oo/buIeH CKOPOCTH, a BMecTe 
Cc Hei wu Goblet sddextuBuoctu cHapsga. [locne mycKa c 
pacCTOAHHA TIpHMepHo 2 KM AO WeNM CaMOJIeT-HOCHTeb WOu- 
XKeH OblJl OCTABATHCA B 3afHel NoMycpepe aTaKyeMOH rpynuibl; 
NWOT, KpOMe ypaBleHHA CBOMM uCTpeOuTeeM, KOTOpbIi 
CleAOBaIO TO BO3MO%KHOCTH CHaOKaTb aBTOMATaMH KypCa, 
HOWKeH Obl OCYIECTBIATh TeleynpaBeHve JleTAIAM 
BhepewH Hero CHapayOM TO MeTOMy ONTHYeCKOTO Ha- 
Kppitua (2.412.111), B cBa3u ¢c 93THM aTUMK KOMaHy 
ypaBeHia NoMeljaica B HeNocpeACTBeHHOM OH380CTH OT 
nuova. 

3.524.1. Uctpe6uTeabuaad paketa X-4, IIpo- 
ekTHpoBaHve X-4 (cepuiinoe oGo3HaueHue ,,8-344’’) G6piIO 
HayaTo B ampeie 1944 roga na 3aBoye dupMpl ,,PypuiTatb” 
B BpaksBeye nod pyKkopogcTBom AoKTopa M, Kpamepa nocae 
ip: BEWCHHBIX HM IIpeABapHTebHbIX paOoT npw Hemellkom 
HCCAeCAOBATeEbCKOM ABHALMOHHOM HHCTHTYTe. Paketa uMeeT 
KpeCTooOpasHo paciovloKeHHble KPbilIba, KpecTooOpasHbiit 
cTaOHIM3aTOp CO CABOCHHbIMH HHTepuenTopamu. 


18 Teneynpasnenne 
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OcHOBHble WaHHble ee, cormacHo [9], caegzyromue : 


OGwWaA ANMHA... eee eee ee ce ceeeeeeeeeeceecescees 2,10 m 
Han6oabuivlt AHAMETP KOPTYCA weve cce sce e cece sees 22 OM 
Pa3MaX KPBIABOB oo. . cece cece esse cece eee cceeesceee 86 CM 
CTpeAOBUAHOCTh UM WHPHHA co.cc cesses eee e ee ee canes 28 OM 
UIMpWHA KPBIIbEB 6... eee cece cece rere eee e teers 40,5/355, 00 
Boepan wactb 
51010. 6c: se cec ene ceseeescese 4D CM 
OGOMOUKE wee ese e eee e cece cere cece ccceeeeces 10 uu(eTacty) 
BEC B3PHIBYATOFO BEMIECTBA .eecceeseeessceseee 20 Ke 
Kopnyc kaTyuiek 
HIAMHA cece ccc cece eres ce cree tesererssereveces 485 MM 
AHAMETD co cece cece esc c cece recesses eereseceenes 76 MM 
OGUHH BEC Lo. eee eee eee ee eee etree cee eee cees OKONO 60 Ke 
Upurateab 9KPT BMW 109—548 [9] 
BCC 6€3 TOMMUBA cece ccecesecerevessscsvesevee 14 Ke 
OOMMH BEC ..c cece cece cece cence ewe ee ceenens 22,5 Ke 
TATA occ ccevcccecsseeaceces cece tenes seen 140-50 Ke 
TPOMOAKUTEMBHOCT PAGOTH .....ceeeeveeeaes . 22 cex. 
TonJHBO 
»ToHKa’ (,,R-mTop’)-50% neounmeHHblt KcHAH- 
nan F + 50% TpPHOTHAAMHH «1.0... . ec eee eee 1,8 xe 
,Carb6an” (,,SV-urTob’)-a3otnaa KucnoTa ...... 6,7 Ke 
Hayaabyuas CKOpoctb ............- oKoso 500 km aac BS 140 
M/CeK 
CxopocTb nosera. sees cenceees OKOIO 250 micex 
HaabnoctTb jefictaua vee eeeeeeeees OKOMO 2 KM 


MakchM@IbHad abHOCTb nosieta . npHMepHo 5 Km 


B cpeguem oTceke cHapsga NoMelaiHch Gaku C TOMJIHBOM 
(KOHCTPYKTHBHbIe Nompo6uocTu cm. [9]), a cHapy»xH ero 
ObWIH YyCTaHOBJeHb! WeTLIpe Kpbiia, KOTOPble CHHMaJIHCb 
IipH TpancnopTuposke o6bexta. Kamepa cropaHus c WenT- 
PAJIbHbIM COIJIOM CBASbIBAACb CO CpefHeli YaCTbIO C NOMOLLbIO 
TpeX TATOBbIX CTEPIKHeH, NOSBOMABLIHX OCYMeCTBIATb pery- 
JMpOBKYy HalipaBleHua ocH consa. 

OjneBaeMad Ha STY 4aCTb c3aqH OOoo0UKa u3 serKorO 
MeTajqa MMela 7-NOJIOCHbIM paspbiBHOH WITeKKep WH KpeCTO- 
o6pasHoe XBOCTOBOe onepeHHe. Ona kKpenwulacb kK coly 
C MOMOLLbIO CHelHasbHOH MYy@THI. 

B xaxgok w3 YeTbIpex Mmockoctelt cra6unu3aTopa MOHTH- 
poBasica BbICTyNaolWH No o6e CTOPOHbI MOCKOCTH MHTep- 
WenTop C 3ICKTPOMATHHTHBIM TpHBosom (puc. 82). OrTceK 
XBOCTOBOM YacTH Me2KAY TATOBBIMH CTepAKHAMH MCHOWIb30- 
BaJICA JWIA pa3MeWeHHA arperaTOoB vTeneylipaBlmenva no 
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MNpoBosHOH HHH cBA3H (2.312.24, 2.332.12/.21): maByx 
T-pene, NOSHIMOHHOTO THpocKolla c KOMMyTaTOpoM Hu 12- 
BOJIbTOBOH cyxol OaTapen, pHc. 92. 


Puc. 91. Boepoe mpumenenne ucTpe6utenbuol paxetp X-4. 
18* 
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Ha AByX H3 YeTbIPeX KpbIIbeB yCTaHaBMBaIHch OOTeKa- 
TelIH KaTylWIeK NpoBosOB TeleynpaBaeHHa (puc. 91 u 94), 
7ipa APyrux Kpblla HEC OCBETHTeAbHbIe NaTPOHBI, CY KHB- 
lve WIA ONpesedenHA MecToTONoKeHHA OObEKTA BO BpeMA 
ero noneta (2.412.11). Kpbiiba ycTaHaBAuBamHch He TOUHO 
m0 OCH Kopliyca, HO C HeOOJIbUIMM TiepeHocom c TeM, 4TOOBI 
B NomeTe CcHapaAk Bpaujaica BOKpyr cBoeH NpofxombHOw ocu 
CO CKOpocTbiO OKovIO 60 06/mMuH. Ora Mepa uMevla HCKsIIOUH- 
TeIbHY!O0 B@KHOCTb, TaK KaK BO3MOKHBbIC OTKJOHeHHA, 
HONYWeHHbIe Tip H3ToTOBMeHHU M peryMpoBKe kKopnyca, 
KpbIIbeB WIM XBOCTOBOrO ONepeHHA, He CKa3bIBAIHCh Ha 
TOUHOCTH ToweTa MO TpaeKTOpHH: BCHeACTBHe BpaleHHA 
CHapaga ,,cpeqHaa”’ TpaekTopua (pH CHMMeTpHY4HOM Tepe- 
KlafbIBaHHH MHTeplkenTOpoB) ocTapasach NpAMOJIHHeHHOH. 
Ilo saaBeHHio w306petaTenx, AOoKTopa Kpamepa, G6saro- 
Hapa STO Mepe AONYCKH NpH HSTOTOBAeHHH CHAapsAZOB Opi 
TIPMMepHO B WecaTb pas Sombre, 4em y (8.523.1) cra6uansupo- 
BaHHOM OTHOCHTEIbHO MposONbHOK ocu pakeTht X-1. Cra6u- 
IUSUpyrollee BIMAHMe BpalleHHA BO3PacTasIO BCAeACTBHE 
YBeIMYeHHA MOMCHTAa HHepuwH oObeKTa BOKpyr NpoJoub- 
HOM OCH 3a CUeT KaTYUeK C NpOBOAaMH, paCcHoOvO%KeHHbIX Ha 
OOJIbLIOM pacCTOAHMH OT OCH (NOHAA KaTyiuka uMea 5500 
H30JIMpOBaHHOTO CTabHOrO NpoBoga AuaMetpom 0,2 mM). 

YnpaBleHve HHTepLenTopaMu OCYecTBAAIOCh Tak x*e, 
Kak y ,,Ppuu-X”: cpHBaloulve BOSAYIUHBI MOTOK KPOMKH 
NOOYePpeAHO NOABAAMCb C OMHOH H ApyroH cTOpOHb! Mvioc- 
KOCTH, HW yIipaBatoulee BOSJeHCTBHE 3aBHCeIO OT BpeMeHH 
SAMKHYTOCTH B OllpefeeCHHOM HallpaBreHun (OT 3Ha4ueHHA 
KOMaHAH yupaBaenua K, puc. 21), Yactota nmepeKaagku, 
ofHaKo, y X-4 Opia Bemue : 20 24 u cooTBeTcTBeHHO T = 0,05 
cex. (cormacHo [9], 5 24>). Ho tak Kak o6beKT Bpatlasca, 
TO H He MOrJIO ObITb OMpeeMeHHBIX pyle BBICOTbI H HalipaB- 
JeHHA, O6e MIOCKOCTH BEINOAHAIH ZBe PyYHKUMK ynpaBeHuA 
moovepesHO, ITO OcyulecTBIAOCh pacnpeseiuTesem KOMaHA 
ypaBleHuA, B KOTOPOM HCMOIb30BaJICA Bpaulaioululica mMo- 
CpeACTBOM MOSHIMOHHOTO rupockona mepeKo4aTeIb. Coot- 
BeTCTBYIOMaA STOMY HanGOowlee IpoctTad cucTema ynpaBJeHHA 
wu306paxkeHa Ha puc. 92, 

Tipu Tako cXeMe pacrioloxKeHuA CerMeHTOB KOJIeKTOpa 
(4x 90°) tpe6yemoe 3HayeHHe ympaBasioulero Bo3selicTBuA 
HocTuraetca TombKO yepes 90°. Uto6nl AocTHrHyTb Ayuuero 
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npHOinKewuA ynpaBnaiollero BosfelicrBuA K Tpe6yemomy 


NOJIOHKCHHIO, 3afaBACMOMY 


HaTUMKOM KOMAaHA, KOJMMeKTOp 


Obl BHAOH3MeHeH B COOTBETCTBHH CO cxXeMolH Ha puc. 93; 


Cucmema 
ynpanpasnenun FuG -510 
Ha camoneme ~ HocUmene 


sain te py 


A Oce,emadunusuposannan 


iemnu,cassannsie 
¢ Kopnycom paxembi 


4S 


cs Z| S 
RWWOoo 
fo 5 


VL 


“4 


eupockonom 


Onennipomacnumer 
unmepuenmopos 


Puc. 92. Ipwununvanbyas cxema CucTeMbI TeleynpaBrenua 
cHapaga X-4, 


mpu taxol KoHceTpyxuuH (460° + 815°) TouHoe noso- 
wKenve pyle AocTHrasoch B cpewHeM Yepes 45°. 


Tpwuunn pa6oTn TaKoh 
CHCTeMbI yipaBleHia 0 
TIpOBOAHOHK AHHH CBA3H M0- 
CTOAHHOFO TOKa OMMCbIBaI- 
ea B 3,511.23, Mepezaromsaa 
YaCTb CHCTeMBI ypaBJIeHHA 
Mo NpoBosHOH JMHMM CBA3H 
BKIOUaNa WATUHK KOMAHZ H 
nepenaTrauk §-510, nau 
w»dlioccembgzopp”’ (3,511.24), 
a TakxKe mpeo6pas0BaTeb 
nepemenHoro Toka. IIpouece 
NOAFOTOBKH K jJeHCTBHIO B 
NpHHynne OW TakuM xe, 
(3,523.1). 


Ocb,cmabunu- 
3uposaHHasa 
2upockonom 


illemnu, cas: 
S3QHHEIE C 
Hopnycom 
paxernst 


Puc. 93. Cra6n1H34 poBaHHblit rupo- 
CKONIOM KomaeKTOp cHapsga X-4. 


Kak 4 y cucTemp! FuG-203/230 
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OcHoBHoe oTIMUHe TO cpaBHeHHIo c cucTemoH FuG-230 
cocTOAJIO B TOM, 4TO B X-4 rHpockon NMocwe cBoero pa3sap- 
peTHpoBaHHaA UH 3alycKa oG6beKTa Bpalllaica 6e3 NpHBoga 
(paOoTan Ha BbiGere). B cuy sToro uCKMOYaNach HeEOOXOmH- 
MOCTb YCTaHOBKH NpecOpasz0paTeA rHpoMoTopa B kopmyce 
pakeTpt X-4, 


Puc. 94. TeneynpaBiaemad ,,ucTpe6uTeibHaa paketa”’ 


(cHapaa BO3AyuIHoro Goa) X-4, 
i — peaxTuBubili Apuratenb; 2 — TonnuBHblll 6ax ana ,,Canb6aa’’; 3 — TronmyB- 
HEIN Oak Qa ,,TOoHKH’’; 4 — GanOH CO CKATHIM BO3AYXOM; 5 — KaanaH; 6 — 
B3pblBaTelb (akycTHYecKHH); 7 — Kpolwio; § — OGTeKaTeb KATyWIKH; 9 — Mpo- 
BOAHaN JIHHHA ynpaBeHHa; 10 — ocBeTHTeIbHDIH narpoH; 21 — rupockon 
CHCTeMbI ypaByeHun; 12 — GaTapea. 


UtTo6bl cHapay B3pbiBaicA MpH OTCYTCTBHH MpsAMoro 
nonagaHua, cHapay X-4 cHa62Kaca aKYCTHYCCKHM AHCTAH- 
WHOHHBIM B3pbiBaTeyiem (3.514.23), KoTOpbIH pa3Mmellasica B 
FOJIOBHOH yacTH OObeKTa B CnenuasbHoH O600%UKe C OTBeEp- 
CTHAMH AIA MPOHHKHOBCHHA 3BYKOBbIX BOJIH. 

Cuapaa X-4 cpequ TeeympaBanemMoro OpyxXKHA Jou2KeH 
Obll HMETb HavOosee NpocTylo KOHCTpyKuHD. B Heh Opi10 
BOTIOUICHO MHOXKECTBO TeHHaJIbHBIX HAeH. OUCHHTD ,,Npak- 
THYeCKyIO” 93c*pPeKTHBHOCTbh CHapsAa He MpescTaBaetTca 
BO3MOXKHBIM, TaK KaK IIPHMeCHHTb B OOe€BLIX YCJIOBHAX ero He 
YAaocb. 
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3.624.2. UctpeOuTedbuaa paxerta Hs-298. 
Cuapaaz Hs-298 6nin CMpOeKTHpOBaH B 1944 r. camomeTo- 
CTpOHTebHOH dupMon ,,Xenwenb” NOX pyKOBOACTBOM Mpo- 
tpeccopa Barnepa. On uMen cucTeMy yipaBjeHia No paguo- 
JIMHHM CBA3H, KOTOpad B MpHHMNe noxofusa Ha cucTeMy 
FuG-230b, mpumMensaBilyioca B cHapsge Hs-293 (3.523.2). 
B KatecTBe IPHeMHUKa JOJ2KeH GBI UCMOMbSOBATbCA IpHOop 
E-232 ,,Konpmap” (3,511.13), mosTomy mpHeMHaw 4dacTb 
CHCTeMBI yipaBJIeHHA Nowyuna O6osHayeHve FuG-232, Camo- 
JeTHAA Nepezaulad 4acTb CHCTeEMBbI yIIpaBIeHHA Cc NepexaT- 
uHkom ,,Keb” Ha3sbiBanach FuG-206. Tpexycmatpusasca 
nepexoy Ha pawMocHCTeMy yNpaBJeHHA AelMMeTpOBOrO AHa- 
nasoua ,,Korre” (3.511.14). 

JA MHTAHHA 9NeCKTPHYeECKHM TOKOM OopTOBOH CHCTeMBI 
BMeCTO JO CHX NOP MpHMeHABUIMXcA OOBMHEIX GOaTapel 
HOJKeH ObLI HCNOAbSOBaTBCA reHepaTOp Cc IipHBOMOM OT 
BeTpaHKH. CHapag Hs-298 umen nnocKwe cCTpeNOBHRHbIe 
KPbIJIbA C 3ePpOHAMH, XBOCTOBOe ONepeHHe — TrOpH30HTAJb- 
Hb cTa6vansatop 1290 cm? c HeNoxBHKHBIMA KOHLCBbIMU 
wal6amMu H pyJIeM BBICOTHI, 

OcHoBHbie ZaHHble cHapsgza cnegzyroulne [9]: 


QGMAA WAKA .. cee eee cece cere cee ee rer eseeees 2,80 
MaKCHMaJILHad BbICOTa ioseNAKa .......---...6. AL CM 
MakcuMasbuaf WHPHRa PO3eNAKA.........e50e2. 20 CM 
PaSMAX KPBLIbEB we ccc ee ec cece cere econ esse crene 1,30 
THWpvHa KPELIbEB 0... ee ccc e eee cece eee eee eeeee O1/23,5 CM 
O6mui Bec ........ cecceececeereeceseveses 295 Ka [25] 


Upuratesb HOpoxoBott "PI enanaar 109—543 
(ycTaHaBAMBaIcH B OOTeKaTede NOX PwseAKeM) 


AIHA ce cccc cece ccc eee ccc sccecvccsesesecses Bl OM 
TMAMCTP oo cecesceceececrevstecesssvcevverecsees 17,8 CH 
BEC 668 TOMIMBA cess ccseccvescceccasccevceseses 63 K2 
CTAPTOBOH BEC woes eeeeceeeseeeeseeccessececesss 9D K2 
CTAPTOBAA TATA ......eeeeeeeeeeeeeess OKONO 150 Ke B TeNeHHE 

5 cek. 
Tara wepes 20 CEK. ...ceececeeeecoesee OKOMO 5D Ke 
Tonmupo (TBEpHoe) .......eceeeeeeee ee AMTAMKOAb-AHHATPAT 
Cxopoctb Havanbuan (cTapTopan) ..... oxono 500 Kam/uac a 140 
M/cex 
MAKCHMAIDHAA cece cece eee ceeseoeeeece OKONO 235 micex 
Tlanbuoctbh RCHCTBUA .....eeeeeeeeeees 15-2 KM 
MakcuMaibHaa anbHocTh NoneTa...... OKOJO 5 KM 


Cuapag Hs-298 takxe gomxKeH Obl CHaOKAaTbCA aBTO- 
MaTHUeCKHM BSpbIBaTeeM, NpHyeM B epBylo ou4epezb 
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IpelyCMaTpHBaJlach YCTaHOBKa BSpbiBaTeIA mpHOHKeHuA 
»Kakany”, paGotaiolero Ha JeWMMeTPOBOM AMana3zone 
(3.514,21). 

K ,,HCTpeOHTeIbHBIM pakeTaM” MOKHO OTHecTH H Hs-117, 
MOCKOJIbKY 9TOT CHApA FOMKeH Obit ObITh NpucnocobseH 
Ja Tlycka C CaMoJleTa, XOTH OCHOBHOe ero HasHa¥eHHe — 
SCHHTHBIH oronb (3,525.11). TIpopoguauch Take sKcnepH- 
MeHTEI C WaHMpyrolweH Gom6oh Hs-253 (3.523.2) c nemo 
HCNOb30BaHHA €€ MIPOTAB rpynl camoseTosB (3anyck c 6om- 
OapAMpoBuNKa-ncTpeOuTeia). B cBa3M C 9THM OHA AOKHA 
Obila cHaOKaTBCA HIM B3pbIBaTeeM NpvOwmKeHHA WI 
NpucnocoG6JeHveM Ad B3pLIBa GoeBoro 3ap Asa Ha paCCTOAHHH: 
mipvemuyuk E-230A (3.514.1). aa nogo6uokt xe nen panyo- 
cucTtema ynpaBreHua FuG-206/FuG-232 (ana Hs-298 cm. 
BbIUe) HMea YCTPOHCTBO BOCIaMeHEHAA B3pbIBYaTOTO Be- 
WIeCTBA Ha paCCTOAHHH NocpeACTBOM IATOrO HM3KOUAaCTOT- 
Horo KaHaga. IIpumeHeHve nosoO6Horo MeTOZa MO3BOA0 
TakKKe HCHOIb30BaTb eENMMeTPOBble B3pHIBATeIH THTa 
»Korre” (3.511.14). 

3.525. Tereynpaeasemole senumnoe cHapade. Uem wpe 
PasBopauHBaJuCh BOeCHHbIe JeiCTBYA, TEM Cepbe3Hee MpOBO- 
auch B TepmaHun paOoTE no co3qaHHio adpeKTHBHEIX 
cpezcTB GopbOni npoTuB 6ombuIMx rpynn SOomOapAHpoBLHKOB 
IIpOTHBHMKA, KOTOpble Oe3Haka3aHHO NOAPLIBAIH BOeHHYIO 
MOIb CTpaHbl. StH padoThl WAH, C OAHOM CTOPOHEI, NO JIHHMM 
CO3JaHHA ONMCAHHBIX B MpeAbIAyIeM paszee ,,AcTpeOuTelb- 
HbIX paKeT’, Tlo-HaCTOAIemMy paspaOaTbiBaeMbIX JIMIUb C 
1944 roma, a c Apyroi — No AunMM co3qaHHA WeNoro paga 
IPOCKTOB peaKTHBHbIX CHAPAAOB, KOTOPble AOKI OBI 
34MCHHTb CHAapAbl 3CHHTHOH apTHNepHH HM KOTOpbie B 
OTHOWeHHM KalHOpa, JabHOCTH JeHcTBHA HM TOUHOCTH Noma- 
HAHAHA JOM KHbI Obl 3HAYMTeEBHO NpeBOCXOAUTh NOceqHHe. 

Buayaje HMe0Cb HECKOJIbKO THNOB 3CHHTHBIX HeyMpaBa- 
€MBIX, WH CAMOHABOAAUIMXCH, CHapawoB, KaK HanpHMep 
NOCTPOeCHHBIM 3JIEKTPOMeXAHHYeCKUMH 3aBOaMH CHapaa 
»lakdbyH”’ (qauna 190 cm, AuameTp 10 cm, cTapToBbIli Bec 
47 xe) c KPH, xoTopnlii JosxKen Obla 3anyckaTbCa 3anaMu 
HM JOCTHraTb BbicoTE! 15 KM TIpH MAKCHM@JIbHOH CKOpOcTH 
760 m/cex [9]; Banee cosqaHHEIe dupmow ,,PetumeTaa- 
Bopsur” B coTpyaHuuectge c HccneqoBaTeibCKHM MHCTHTY- 
rom Tepuura, Bpayuurpelir—PounKkeupoge, pakeThl ,,XexT”’ 
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Becom 140 xe u ,,Poepausmne” (F-25—120 xe u F-55—470 xe) 
[9, 25]. 

K co6cTBeHHO TeeyIpaBsJIAeMbIM peaKTHBHBIM CHapaAdaM 
TIBO B ocHOBHOM OTHOCHJHCb AO3BYKOBbIe 3CHHTHbIe CHAP ABI 
»lmetrspauur’ Hw ,,QHUMaH’; CBepX3ByKOBbIe 3eHHTHDbIe 
cHapagabl ,,Baccaphanb”’ u ,,PeltuToxTap”. 

V3 Bcex paspa6oToK Havyaaa 1945 r. Obi MpHHATHI K 
WabHeMWeMy pa3BHTHIO Kak HaHOoslee NepCneKTHBHbIe CHa- 
pago ,,Uimetrspauur’ u ,,Baccapdanb”’, a TakxKe ucTpeOu- 
TellbHad paketa X-4 [11]. Oguaxo Hu ofa U3 HUX AO KanH- 
TyaaunH TepmMaHwu He HCMbITaHa B 6oeBbIX YCIOBHAX. 

Uro KkacaeTCH OCHAILCHHA 3CHHTHBIX CHapAAOB TeXHHKON 
TeleyMpaBMeHHA, TO CJlehyeT YKA3aTb Ha ClellMadbHO pas- 
pa6oTanHuyto cuctemy ,,PeliyaHy’’, KoTOpad OyfeT paccmoT- 
peHa HMxKe (3.525,2). Ceftuac »xe HeOoO6xOZHMO COMOCTaBHTb 
XapaKTePHCTHKH YeTbIPeX Ha3BaHHBIX 3CHHTHBIX pakeT (B 
OCHOBHOM no [9], cm. Tak»xe Ta6a. 15). 


Puc. 95. SkcnepumentatbHbh o6pasey, TeleynpaBaaemoh 
SeHHTHOH paket ,,[IMeTTspmuur”. 
3.525.1, 3eHH THe CHAPAABL. 
3,525.11, ,,Imerrapauur” Hs-117. Bainycxanca camo- 
JICTOCTPOHTEJbHBIMH 3aBOZaMH ,, Xenwuenb’, Wénedenpa, Bep- 
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HH (pod. Barnep). Cuapay B cpequeli YacTH HMeeT MIOcKHe 
CTPeOBHAHbIe KpbWIbA C anepoHaMH (qHHa 33 cm). XBO- 
CTOBOe ONepeHHe: HENOABHKHbIA BePTHKAaIbHbIA CTaOusN3a- 
TOP, TOPH3OHTaNbHbIM cTa6HAH3aTop (pasmax | m) c pynem 
BBICOTHI (H3 ABYX 4acTeli). 

OcHoBHble JaHHble cHapsya: 


THMOBOE OGOSHAUCHHE 1.0... cece eee eee eee eeeees BH IIT 
OGMAA ANHHA se cece cece reece eee eeeeereeteecs 4,0 4 
FIWAMETP KOPMYCA wiv eee cece eeceeceeceeseveeees OKOMO 38 CH 
Pa3MaX KPBIAbEB oo ccc eee cee e cence necceaveeces 2,80 # 
HITHpWHa KPBIIbeB «1... cee eee ee eee ee tee eeeeeees 66—32 Cm 
OGUIME BEC week eee e cece eee e tence re eeeeeeevees OKONO 450 Ke 
Bec GOCBOFO SapAA .eececeseeccccesecccesseres LO 40 Ke 
CTAPT ccc cece cece c cece cencereccescees © HAKMOHHOH YCTAHOBKY 


Craptospble ABHrateaH: 2 cTapTOBBIX ycKopUTeA 
UlmMuaguur 109—553 (c6pacpipaemble) 


DMMB coc s cece ese e cee c cere rece teense eeeneee 2,40 
WHaMeTp ....... cece ewe cn nceecccceceresees 16,8 Cm 
BEC cece ees ce seen enccnertertcrscscerecceses 85 Ka 
TOMAYBO DHPIUKOAb .ccceeccesccsccscccececs 40 Ka 
TATA ce cceccecccesccecvereseseeee 1750 Ke KaKDIN 


BPCMA TOPCHHA .... ec eee eee eecen ee OKONO 4 CEK, 
Ocb coma HanpaBsjeHa Moy yraiom 380° K NpoAObHOH OCH 

Ocuosyol zBuraTenb )KP BMW 109—558 (nau KP. Banptep 
109—729) ycTaHoBeH B 3aqneli YaCTH KOopMyca cHapaga; como c 
HWeHTPasIbHbIM pacNowioKeHHeM : 


AMMHA ....020- cece e ener cacevecececscseceses§ 2,70 m 

HHAMCTD ©. ccc cece eee emcee eee reescecerecee OO CM 

BEC G€3 TOMAMBA oo... cee ee cece cecccerseees 84 K2 

TIOUIHBIM BOC... cece cece cece e eee eeeseeecevee 158 Ka 

TATA cocccecsceee cence ence concen +++. 380—60 ka 

TIPOAOAKUTEbHOCTh PAGOTH ......eeeeeeeees 370 COK. 
Ton.HBO 


»TOHKa”’ (,,R-UTOP’)! co. cece cece ees eeeeees 12,7 K2 

»Camp6ah” (,SV-mT0p”’)! ...... ccc eee ee eee 59 Ke 
KP Baaptep 109—-729 c tonausom: 30 Ke 

Kepocun + 68 xz ,,Canb6ai” 


Cxopoctb noneta oxon0 =752300 a«/cex (Ma-0,23—0,9) 
TloTomok (MAKCHMA@JIbDHBIM) «0.6... eee e ee eee ees OKONO 15 KM 
(MPpaKTHYeCKHH) .......-ee eee cesses OKOTO 10,5 KH 


TlanpyoctTb fleicTBHA (pH Bece GoeBoro 3apsqa 
23 KZ) ceccecececccccecccseececnccseees Of KM (MAKCH- 
MaJ1bHaa) 


M103e10 2K WH KpPbIIbA H3TOTOBMANHCh H3 NerKOro MeTasa. 
TonopHaA YacTb HMela HeECHMMeTPHUHOe 3anouHeHHe: Cc 
OAHOH CTOPOHbI HaxoguscA OoeBOH 3apAy C B3pbIBaTeIeM, a C 


2CM. ctp. 274. 
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Apyrok — 6opTosoli renepatop seKTpHuecKoro HanpsAKeHuA 
C IIpHBOJOM OT BOS yIUHOrO BHHTa, CucTema TeneynpaBnenua 
6om6oH Hs-293 (3.523.2); B KauecTBe npveMHHKa Hcnowb- 
soBasica ,,KonpMap” (3,511.13). UacroTn! nepeknagku jana 
SJepOHOB HW PYyJAH BbICOTHI ObIIM pasmMunbiMH (25 wu 5 ey 
COOTBETCTBEHHO). [Ipusoy py1A ocyllecTBAAICA C MOMOLIBbIO 
S3ACKTPOMArHHTOB MpHOopa perysMpoBaHHa C Bpalllarollu- 
MHCA KaTYUKaMH. 

Jina oG6nerueHua cTapTa HMKHAA CTapToBam paxketa 
BOCIII4MCHAACb HECKOJIbKO PaHbille BeEpXHeH ; Mocwle BBITO- 
paHuA TonMBa (npHMepHo cnycTa 4 cek.) o6e cTapToBbie 
pakeTh! OT6pacbiBauch, 

Tlo JocTHxKeHuH s3aqaHHOM cKOpocTH peryATOp wicaa 
Ma jonxeu 6b Toep KXuBaTb ee NOCTOAHHON, BosseHcTByA 
Ha Nlofjauy TONMHBa (B 3aBACHMOCTH OT CKOpocTHOro Hanopa). 
TlomaMo NpHMeHeHia B KaueCcTBe SCHHTHOTO CHapaya Cc 
3allyCKoM c seman Hs-117 6b acnbITaH Ha CaMoneTe Kak 
CHapay Bo3szywHoro Goa (3,524.2). 

3,525.12, ,,.QHIHaH’’ — CHapA C BbICOKO pacnowOKeHHbIMH 
KPbIWIbAMH (CTpenoBugzHocTb 30° C), c ogHOH mapok pyaeli, 
XBOCTOBOe omepeHHe — HeNOABHXKHbIN TOpH30HTAaMbHbI 
cTaOuusaTop. Paspa6oTtan Bepxue6aBapckHM HccieqoBa- 
T@IbCKUM HHCTHTYTOM B OGep-Ammepray (goxTop Koupag) 
4 @upmol ,,Torpy6ay” B SouTxocdene. OcHoBHBIe AaHHbIe: 


THMOBOH PAA oe ccc e cece eee e ees dev eeeeseeneee « E-l go E-5 
Alannpe tana E-4 

OGMaH ATHHA .. cco cece eee eee eee bee e eee eeee 9,65 a 
HawG6onbuin AWAMETP we sseeeeeeeaee eee eereees - 2,22 m 
PasSMaX KDPBIIbEB ...... eee eee eee ecteeee seveeccees 10 
O6maa Naomagy HeCyMHX MoBepxHocTell .,......- 21,57 48 
CrapToBbllf BeC........ pence ceeceeeceeesescseees 1963 K2 
CTapT ..ccsceees see eee eeeeee pee eeees C HaKJOHHOA ycTaHOBKH 


CrapTosble ABHraTeiu: 4 cTapToBbie paketTh [muz- 
Aunr 109—553, c6pacnipaembie (cm. ,,LImeTTop- 
HHT’) 
OcnoBHoH 2BHTaTenb (BOSMOXKUL TPA BapHaHTa) : 
(E-1...3) E-4 E-5 
OKPJ Banprep ¢ Typ6onomnof) )KPI, Koupag (aia ABY XKOMMOHeHT- 
HOTO TOMNJIHBA) 


Bec 6e3 TONnJIHBa 96 Ke 
NOAHBIA Bec oKxono 700 Ke 
Tara 2—1 m 2,5—1,5 mm 


NPOMOMMUTEMbUOCTS paboTbi 70 cen. 56 cek. 
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TOMAHBO 115 «xe Busonb 230 Ke rasonHHa 
+485 xz ,,Canp- (,,Br-mtod’”’) +320 
6a’ + Ke ,,Canb6an”’ 

(,,8V = wTotp’) 

CKOPOCTh MOMCTA wee sees cesses ccees OKONO 250 micex (Ma rs 0,77) 

TIOTONOK cecccccscccsccccccncvceresevecssesesseeens 13,0 KM 

TlaNbHOCTh NCHCTBUA ccc ec ec ese ecececetessecsccces 40 KM 


Bueltuad cbopMa cHapsfa ,,QHUHaH’? 3aHMCTBOBaHa OT 
IWNOTHpyemMoro peakTHBHoro ucTpe6uTena Meccepmuimut, 
Me-163, HecmoTpa Ha cBow Gombe pa3Mepnl, KOHCTpyKUHA 
CHapayja OKa3amaCb Nopa3suTembHO MpoctToH : manep cHapaya 
HOMKeH Obl U3roTaBMHBaTECA u3 epepa. Jima ynpaBaenua 
B NOWAPHOH CHCTeMe KOOPAHHAT NPHMeHAJIMCbh TOAbDKO [Be 
pyylepsle MIOCKOCTH, KOTOPHIe pa3Mellaluch Ha 3aHHX 
KPOMKaX KPbINbeB: TIpH AMpPepenunanbHoM ABHIKeCHHH OHH 
AeCHCTBOBaIH, Kak dePOHbI (yMpaBJeHHe OTHOCHTebHO Tpo- 
HONbHOH ocv), MPH ABHXKeHHH X%Ke B OAHOM HallpaByeHun 
BBepX HH BHH3 —- KaK PyJb BbICOTHI (ynpaBeHHe BOKpyr 
NonepewHoH ocn). Uethipe ctapTosbie pakeTHI 3a 4 ceK, rope- 
HHA pH O6meH Tare 7000 x2 MOM KHBI 6bINM COOGWaTb pakete 
cKopocTb Jo 900 xm/uac u 3aTem (OMHOBpeMeHHO C BKIOUeHHeEM 
OCHOBHOrO ABHraTeid) OTACIATLCA OT CHapAza. 

3,525.13, ,,Baccapiath” — cHapay c YeTEIPbMA KpecTo- 
o6pa3Ho pacnomOKeHHbIMH TpaneueBHAHBIMH KPbWIbAMH He- 
OouIbIUMX Pa3MepoB, XBOCTOBOe ONepeHHe — 4 cTa6usmH3a- 
Topa Cc 6O/bIIMMH a9pOqMHaMHYeCKMMH PyJAMH. 

Paspa6oTaH SeHHTHBIM HCMbITATCDHLIM TMOJHTOHOM B 
Tlenemiouye B coTpyquHHuecTBe c Apmefickum ucCAeOBaTesb- 
CKHM HHCTHTYTOM Ilenemtonye-OcT umm OneKTpoMexaHH- 
yecKHM 3aB0Jom Kapscxaren. 


OcHoBHble 2aHHble: 


OQGMAA AMMA... cece cece creo rece ea svesvececees OM 
Hav6Onbuni AHAMETP .psccreececaccceceerers ceeee 70 CM 
Pa3MAX KPBIIbeB .ccccccccssocsecnecccvececscssves 1,92 H 
TIHpHHa KPBIIbeB we cece cece eee e cere ceetceserses Dy l5—1,07 m 
CTAPTOBLIH BEC wees ecec eer eeeeeesceeesens OKONO 3600 Ke (1) 
TlycToli BOC sseaeececeessecveveeces.es MpHMepHo 1600 xe 
Bec 60eBOTO SAPAMA 1.0... cee cece e cece ee eeeees 100 xe (1) 


Crapr... BepTHKabHbli, CBOGOZHBIN, cTa6uHsalHA 
Cc moMombO 4 ra3soREIx pynek 

7lpuratenb... KP c wenTpaabHo pacnonOKeHHBIM COMIOM. 
TATA oo cece cee eee .eeee. M@KCHMAbHO 8 Mm 
I1poMoa KU TEABHOCTS ‘pa6ornl cae tecccccscsecee 4l COK. 


ITpumepot eoinoanennolx u chpoeKmuposannolx cucmem 285 


o 


Tonmuso: 
450 xz ,,Busonp”’ + 1500 xz ,,Canp6ait” (208 
oG6ecneyeHHA moxauw TonmuBa 65 Ke cma- 
TOTO a30Ta MOA AaBeHHem 200 amm) 


MakcHMasibHad CKOpOCTb nMomeTa......... cee eeees oKos0 600 
Micex (r2,2 
Ma) 
BpemMa noabemMa JO H3MeHeHMA yraa ........ seeee OKOTO 6 Cex, 
TlocTHKeHHE CKOPOCTH BBYKA .eeeeee eee seeeee HPHM@pHO 4e- 
pes 20 cex. 
Notonok ..... ste tesecceces seen ec eeceseees oes 10218 Km 
Panuyce mehcTBuA...... Cee ete e ee entsoesees aeees G2 26 KM N10 


(9 Juan [11] 


Cuapaa ,,Baccaptaab’, nogo6uo ApyruM pakeTaM JaJib- 
Hero yeuctBaa (cp. c A-4b u A-9, Tak>Ke MMeBIUHMH KPbIIbA 
HeOoulbuHX pasmMepoB, 3,522), Gnim co3gaH B TleHemiouze. 
Heo6xoqumMbie AA cTa6uusauuM ,,cBo6oqHOoro” cTapTa 
rasopble py Ob CBA3aHbI C YeTLIPDMA asposHHaMUde- 
CKHMH PYJIAMH TaK, UTO OHH MPHBOAHMCb B JCHCTBHE, KaK 
OfHO weloe. Baarofaps coBMecTHOMy JeHcTBHIO pyvlelt 
o6oero THNa B OarompHATHOM AIA YMpaBJeHuA AHanasoue 
ckopocteli H BHICOT CHapAAbI AOCTHTaIH MOMepeyHbIX YCKO- 
peau go 12 g [25]. Ho konwa BoHHbI Obit mponsBeseHn 
oTcTpen oxono 50 skcnepHmMeHTaIbHbIX CHapagzoB [9]. 

3,525.14, ,,PeiyToxTap” -— mByxcTyneHyaTam paketa., 
Paspa6orana dupmamu ,,PeiumMetann-Bop3ur”’ (Bepsuy) u 
»Jle6a” (Mlomepanusa). PaspaOaTpBaiounecn Bapnauth R-1 
HR-3. 


Bapuaut R-1 Tleppaa cTyneub Bropaa cTymenb 
Anuna 2,15 3,60 
TivametTp kopnyca 51 cm 50 cm 
Kppiipa 4 cTpeNOBHAHBIX KpblIa 6 CTpeJOBHAHbIX 

KPbIJIbeB 
Pagmax 44m 2,65 
Iupuna Kpblapes 82,5—30 cm 71—25 cm 
Pyau yupapjenua _ Pysepble mocKkocTH 
40x35 cm 
(cnepean) 
CrapTopplit Bec 
R-1 750 Ke 1000 xe 
R-3 22,20 Ke 536 Ke 
Bec 60eBoro 3apana — 23 Ke 
Crapt C HakJOHHOH MycKoBoH ycTaHoBKH 
Apuratesb (R-1) Tlopoxosas paxkerta 


Uyceno conea 
Tara (MakcHMasbuan) 7,5 m; 0,6 cex. 16 m5 2,5 cex. 
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TonHuBo JIMrAMKONb—AHHUTpaTOBble WaulkKH 
Bec TonmuBa 240 Kz 220 xe 
Zipuratenb (R-3) 2 Mopoxosnie paketst KPT ,,Konpag" 
Tara Maxcum. 14 m; 0,9 cex, 2,18+1,8 m 
IlpoxonxKuTeAbHOCTh pa6oTh ? 15 + 38 cex. 
TonaHBO 2250 xe aurauKoan 88 xe,,Bu30nb” + 
+ 335 xe ,,Camb- 
6an”’ 
MakcuMaJbHad CKOpocTb noneta (Mary 1,5) 
Tlotonok (mpH cTapte nog yraom 70°) (no [9]?) 
JlanbHocTb AefictTBia oko0 40 Km 


Paxeta ,,PefiuToxTap” Oblia @2HHCTBEHHBIM Teleympas- 
JIH€MBIM CHAPAZOM C YMpaBJAIOULAMH MJIOCKOCTAMH, pacnosto- 
X%KCHHDIMH B TOJOBHOH YacTH O6beKTa (THMa ,,yTKH’”’, cM. 
puc. 96). TIpupog pysel BbINOTHAMICA Cc MOMOLLbIO 3e€KTpO- 
MOTOPOB, IIPH¥eM peryMpOBaHHe OCYUeCTBANOCh 10 3aM- 
KHYTOH CHcTeMe (3BeHO OOpaTHOH cBA3H — NoTeHUHOMeTp, 
CM. IpHBOA pya BEicoTH y Hs-293, puc. 90). Cra6unnsatopst 
H3rOTOBIANHCh 3 JepeBa ; MeTaJJIMYeCKaA OKAHTOBKa M0Cc- 
KOCTeH HCHOMb3OBaIaCb Kak TIPHeMHad aHTeHHa WIA payuo- 
CHCTeMbI ypaBneHHa. OTHOCHTEbHO NpOAOMbHOL OCH pakeTa 
CTaOHH3HpOBalacb C NOMOLMLbIO rHpocKona ; 9TO OCYIecTBA- 
JlOCb NepeMellleHHeM YIPaBJAIOUAX NOBepxHocTeli B NPOTHBO- 
NOMOMKHBIX HallpaBJeHHAX. 

3.525.2. IporpamMa ,Petunaauy’. Jina Tene- 
YUpaBeHHA 3CHHTHBIMH pakeTamH Bp 1944 r. nox pyKOBO- 
CTBOM (pHpMbl ,,TenedbyHKxen”’ (Bepauu) Obina paspa6oTana 
equa NporpaMMa Co3aHHA CHCTeMbI HeECKOJbKHX ycTa- 
HOBOK, OXBATHIBAIOINMX BeCb KOMMJekc 3afau TeneynpaBse- 
HHA: oMmpeyeweHve MecCTOMOOKeHHA OObeKTa UH WedH, 
ylipaBleHHe H BOCIIaMeHeHHe B3PHIBYATOFO BelllecTBa. OTA 
nporpamma ,,Pefiunany”’ (47, 114) gomxuHa Obinma, c ofHOH 
CTOPOHHI, O6eCNeYHTh co3qaHHe EMHHOTO pawqvoTeXHHYeckoro 
OCHaUeHHA HaseMHOH OaTapen yipaBAeMbIX peaKTHBHbIXx 
SCHHTHBIX cHapsyoB (,, prone Buse” [15}) u, ¢ apyro#, — 
Co3aTb NO BO3MOXKHOCTH MpocTyio OopToByio cHcTemy 
(,,déH1aHH”, CM. HH2Ke), IPHTOAHyIO AIA pa3sMUHbIX THNOB 
SCHHTHBIX PeaKTHBHBIX cHapspoB (3.525.1). 

3.525.21. O6maa cxema. Jina oG6ecnewenua ycremHoro 
(Beqyukero K NopaxKeHHio Wesn) TeneynpaBNeHHA 3CHHTHBIMH 
PpeaKTHBHbIMH pakeTaMH-cHapAJamMu HeEOOXOAHMO PelMTb cye- 
Ayroulwe 3agayn : 


HHIIHY @ edeLoMma BH 
(1-a) ,,derxoLuyeg eLoved BeHLMHOE seLenHoUALOXAaY BeNawIraeduAarey ‘96 ‘DH 
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1, ompegeneHve MecToNONOwKeHHA Lelu (2.41) ; 

2. ompenesieHve MeCTONOJIOKeHHA CHap Aa . ? 

3. yupaBsenue novieToM cHapsya (2.3); 

4, BociiameHedve Ooesoro 3apaya (2.6). 

CoracHo H30x%KeHHOMy B 2.41, NepBoHayasbHO Ka3a- 
JOCb, UTO HaHOonee NOAXOAAWMM AJA ypaBeHHA 3eHHT- 
HbIMH CHapAZaMH ABMIAeTCH MeTOJ HalpaBsnioulero smyua 
(2.32), Tak KaK IPH S3TOM OTNafaeT HEOOXOANMOCTb B O60- 
co6e€HHOM OnpeseneHHH MecTONONOmeHHA OG6beKTA (2.412.183 
H puc. 30) u pellenve 3agau | uw 3 TomHOCTbIO OCYylecTBIA- 
eTCH NyTeM cle2KeHHA 3a LestbIO c 3emnH [9]. Ho Tax Kak B 
NloculeqHHe FOAbI BOHHbI elle He ObIH MOMHOCTHIO pellleHbl 
3aaun CO34aHHA HY KHBIX TEXHHYECKHX YCTpOlicTB, ocobeHHO 
Wa NOMyYeHHA ocraTOUHOH ToOYHOCTH HallpaBAAOUlero 
yua wu AJA peryHpoBaHHA NMONOKeHHA YNpPaBMAIOWIAX 
OpraHoB C NOMOLMbIO JyYeBOrTO MIpHeMHHKa OlIpesesAowero 
OTKIOHCHHA CHapaya OT ayGa NO ABYM KOOPAHHATaM, TO B 
nporpamme ,,PetunaHy” NpelyCMaTpHBaHch pa3syzembHoe 
onpefeseHHe MeCTONONOKeHHA Wen MH pakeTbI NO MeTOAY 
HaKpbiTHa (2.412.1) a yupaBmeHHe Mo MeTOAYy TeleKOMaHA 
(2.31). 

Kpome Toro, mpeqycMaTpuBasioch MpHMeHeHHe MeTOAa 
caMonaBefeHHa (2.412.31) nocpeacTBOM TeweBH3HOHHBIX To- 
nopok (,,Touu3 A’, ,,[Impotrs’, cm, 3.512) B cHuapszax 
(B nepByio ovepedb ,,Baccapdanb’) HH nepexoy Ha CaMo- 
Hapefenne (2.412.4, 2.5, 2.75, 2.76) nocne BEIBOAa pakeTbI Cc 
NOMOWbIO TeJIeKOMaHA B HenocpescTBeHHy!O O6IH30CTb K 
wen (oKo0 1-+-3 xm), OnHaKO B COOCTBEHHO CHcTeMe ,,PeltH- 
auf” asTow annapatypp (3.513) He umesoce. 

Jim BOCIIAMeHeHHA B3PbIBYATOTO BellleCTBa B 3eHHT- 
HBIX CHAPAaX JOJIKHbI ObIIH YCTaHaBIHBaTbCA B3pbIBaTeAH 
NpH6HKeHHA (2.632) H B NepBY!O O¥epesb BLICOKOYACTOTHBIC 
B3pbiBaTemH ,,Kakagy” uw ,,Mapa6y” (3.514.21). B xagecTBe 
BO3MOXKHOTO Mocesyiollero peleHHA KOMaHa Ha BoCcIva- 
MeHeHHe JOsI%KHAa Oba BbIZaBaTbeA C 3eCM/IH Tocue CpaBHeEHHA 
H3Me€pCHHEIX 3JCKTPpHUeCKHMH cCHocoGaMH paccTOAHHH 20 
welH Hw OObeKTa (2.612, 3.514.1). 

Tpwuuun onpeyesenua mMecTonosoxKeHHuA HW yipaBlenus 
CHapAZOM no MeTogy ,,Petunang” noka3aH Ha puc. 97, 

BaoK-cxeMa CHCTeMbI COOTBETCTBYeT CXeMe, H306paxKeH- 
HOH Ha puc. 29. MecTtonomoweHHe eH onpeyemseTca c 
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TOMOWbIO PawHOW3MepuTeNbHOTO ycTpolicTBa OMI: ocpb 
@HTeHHbI HalpaBAeTCA Ha CaMOJleT (HM Tpynmy camo- 
JeTOB), KOTOpbIi CneqyeT mopa3suTh, HanpaBeHHan mpvem- 
Had aHTeHHa NpHOopa onpesxeneHHA MeCTOMONOKeHHA CHapsA- 
a HaBofHTcH (OT pyKH, aBTOMaTHYeCKH HH Onaroqapa 
2KeCTKOH CBA3H) B TY 2Ke CTOPOHY HM NemeHrupyeT usnyvenue 
yCTaHOBJeHHOrTO Ha ypaBJIAeMOM CHapaye pagnonepenat- 
WHKa, CO3aBaH CHTHal B BUZe CBeTOBOrO NATHA Ha 9KpaHe 


ars 
Apuesmnur xomand a 


ynpasnenua ot 
% 


Nepedamuur 
komand 
ynpaenenun 


Paduousmepumensront 

eusu, 
Aameour 
Komand 


Puc. 97. Tpunuyn pa6ors cucTembl TeleynpaBreHun 
SCHHTHBIMA pakeTaMH No MeTogy ,,Petunany”. 


TpyOku. OTKJIOHeHHE NATHA OT UeEHTPabHOTO MepeKpecTHA 
ABIACTCA Mepoli yruia OTKOHEHHA CHapAjla OTHOCHTeJIbHO 
wen (Tak Ha3bIBAaeMbIi paqvousMepuTeIbHbI BusHp). Jlanee 
ZajaueH onmepaTopa ABAAeTCA: MepemelleHHeM PYKOATKH 
qaTuuka Komany AIK yyep2xxuBaTb CBeTOBOe MATHO Ha LeH- 
TPaJIbHOM NepekpecTHH, a TeM CaMbIM HM CHapAy, Ha JIMHHH 
coBMellleHHa. KomaHyabl yipaBsleHHaA NepefaioTca mocpey- 
CTBOM KOMaHAHOro nepesaTunKa [IKY; oH IpHHHMaloTca 


19 TeneynpaBpaenne 
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Ha OopTy CHapsya KOMaHJHBIM IIpHEMHHKOM HM BOSJeHCTBYIOT 
Ha ynpaBaAsioulMe opraubl. C aHTeHHOH CHCTeMOH ycTpolicTBa 
ONpeeseHHA MECTONONOKCHHA eH MOKHO CBA3A8Tb Ha- 
IipaBeHHy!o ONTHYeCKy!IO CHCTeMy, KOTOpad Obl NosBonala 
yUpaBlaTb pakeToH BH3yaIbHO, COBMelllad BHJHMbIN B 
ONTHYeCKYIO CHCTeMY OCBETHTeIb CHapayla C HepeKkpecTHeM 
(,,.Petumany oV’”). Cugenbe onepatopa mpv Takom cnoco6e 
ylpaBieHua NepemelllaetcA BMeCTe C AHTCHHBIM YCTPOliCTBOM 
PaqHOH3MepHTeIbHOH CHCTeMBI. 

Metoapl ynpapnenua (2.411.2) oTmmuamuch B 3aBHCH- 
MOCTH OT XapakTepa cTapTa cHapaga (1.334.1, 3.525.1 4H 
Ta6a. 15). Y paxer, 3anyckaemMbIX HaKJOHHO c madeTa 
(mycKoBol ycraHoBkKyH) (,,ImetTapauur”’, ,,uuuan’’, ,,Peltu- 
TOXTSp”), CaMH JlacpeTbl MO BO3MO)KHOCTH JOJIKHBI OBI 
YUpaBATbCA B TOPH3OHTANbHOH AH BePTHKAIbHOH MoCKoC- 
TAX C NOMOMIbIO paHOH3MepHTesbHOH cucTembl. Hp 3Tom 
TpeOoBanoch ycTpolcTBo yueTa nmapanmakca, o6ycnoBnen- 
HOrO HeOOXOAHMBIM PaCCTOHHHeEM MeKAY MeCTOM CTapTa 4 
pagqHousmMepHTenbHOH CcuctTemolt (FuMG), u yeTpolicrBo yueTa 
yupexfeHHa, Tak KaK B Mpolecce cTapTa HanpaBleHHe 
ABHOKeHHA CHapHya He JO%KHO H3MCHATECA HM 3eHMTHbIC 
CHAPAAL JOKE O6NasaTb KOHeYHbIM ycKkopenuem. Uto6pi 
HeMefleHHO Nocwe cTapTa OCYIMeCTBHTb HajeKHbIM 3aXBaT 
oObektTa, NpHOop onpeseneHHA MeCTOMOIOKeHHA CHapAya 
AONKeH ObITS BHINOJIHEH Tak, UTOOBI B Havase Moneta AHa- 
rpaMMa HallpaBMeHHOCTH Oba ocTaTOWHO WHpoKoH u 
JMIUb MOCHIe HAKPbITHA WeIH MOXHO Oblio MepekstOvaTLCA 
Ha Oonee y3kyto AHarpaMmmy. 

Ja CHapAAOB C BEpTHKaJbHbIM CTapTom (,,Baccapdanb’’) 
METOJ JOJI2KEH Obi ObITb HECKOMDKO HHbIM. AHTeHHOe ycTpol- 
CTBO CHCTeEMbI NeleHralWH BHaYae HalpaBANOCh He Ha 
Uelb, @ Ha CTOAUWMH Ha CTapTOBOM cToge cHapag. Tocae 
CTapTa @aHTeHHoe ycTpolicTrso 6marosapaA cueTHo-pelmato- 
meh MaluMHe BXOMa B Ppe@XKHM yMpaBeHHa aBTOMaTH¥eCKH 
nlepemetlamoch B HalpaBJleHHH We, NomoKeHHe KOTOpPOH 
ONPeNeIANOCh PaMHOH3MepHTeNbHOH cHcTemoH. Cuapay cate- 
OBA! 3a ABHXKCHHEM AHTCHHbI Glarosapa TOMY, YTO onepaTop 
C NOMOULbIO BH3Hpa Npeoc6pasoBbiBadl OTKJOHEHHA B KOMAHAbI 
yupapsenua. Tlocre okOHYaHHA BXOJa B peXKHM yiipaBuJe- 
HMA Mpollecc mpoTexan Tak %e, KaK H MPH HaKJIOHHOM 
ctapte [47]. 
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3.525.22, YcraHoskH uw mpHOopy. Tporpammoit ,,Pelin- 
aH” NpexycmMaTpHBasocb co3qanve Tpex cucrem, A, 5 u B, 
He CUHTad MpesBapuHTembHOH cuctembl ,,Peinnana oV”, 
cm. Ta6a. 15. Tleppaa cryneHb nporpamMpl — cucrema ,,Pefin- 
Jian A” — BOCHOBHOM COCTOS 1a H3 Ha3eMHOM CHCTeMBI ,,Osb- 
3ac” wu 6opToBol cucrembl ,,SéHnntn”’. 

A. Hasemyas cuctema ,,ob3ac” uMena : 

1, laa onpefeneHua MecTonomoxeHHA wWenw — AByx- 
oceBOH NemeHraTop c OrpoMHbIM (7 m) pedmeKtopom ,,Pu39” 
(c HampaBreHHOH onTHYecKOH cucTeMoH) H mpHGop — yka- 
3aTeIb OTKNOHEHHH OCH AHTCHHbI OT HalpaBIeHHA Ha edb 
»»Manretim’”’, 

2. [laa ompeqeneHua MecTOnoMOMKeHHA CHapAga — 
AByxocepoe MeleHrupyrollee ycrTpolictso ,,Peliuronhg A”’, 
cocTosiee M3 HalpaBneHHol aHTeHHp! (3 m) ,,Manreiim”’ 
C OTHOCAUJHMCA K Heli MYHKTOM BbIZayH KOMAHL. 

PanMou3MepHTesbHble mpH6opn ,,Manrelim” Opi 3ame- 
HeHbl 50-caHTHMeTPOBbIM MeJIeHTAUHOHHBIM IIpHCMHHKOM C 
PaMHOH3MepHTeNbHbIM BA3HpOM (cM. Bbitue), Kpome Toro, 
MM@IMCb HHM3KOUACTOTHBI€ MpHOOpbl ANA BbIqaWH KOMAHA 
(BKMIOUaIHCh MeXLY BaTYMKOM KOMA@HA HW MOLYAAWMOHHEIM 
BXOJOM KOMA4HAHOTO NepesaTunKa). 

3. Jima ynpaBneHua cHapsyom — mpH6op Keapremm, 
coCcTOnmIMH M3 MepegaTuuKa Kenb (S-203, cm. 3.511.12) u 
BPallalowleHCA NOMAPH3OBAHHOM YAbTPaAKOPOTKOBOHOBOH aH- 
TeHHE! (KpecTooOpa3Hbi Anno). Ana nepeqaun KoMaHy 
NIpHMeHsANCA MeTOR ,, Kemb—CtTpac6ypr’’ c H3MeHeHHOM HU3KO- 
YaCTOTHOH acTbIO B TOM BHye, Kak OH ONMCaH B pasyene 
pol. IS (,,.mepekmoveHHe 6e3 cba3o0Boro cKayKa’’, CM. pHC. 

1). 

4, Ina HaKAOHHOTO HM BepTHKabHOrO cTapTa — cuyeT- 
HO-pellaioljee yCTpolicTBO yyeTa mapammakca uM pacueta 
ya yHpexKeHHA HAM CyeTHO-pemaiomjee ycTpolicTBo BxoAa 
B pexXHM yupaBleHua upMel ,, Mpockonuyeckne mpHoopel”’, 
Bepanuu—Llenengoph. 

Bb. Boptosas cuctema ,,3éuaatn A” umena: 

1, [laa onpegenenua MecTononoxKeHHA CHapAya — 
nepegaTuvk ,,P1039” 50-caHTHMeTpoBoro Mama3oHa He- 
GOobWOH MOWHOCTH C AHRMeKTPHYeCKHM UM3TyYaTeMeM KJIH- 
Hoo6pasHoh dopmbl (H3myyeHHe B HanpaBeHHH 3aqHel 
nosycepsl). 
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2. Jaa mpvema KOMaHy_ yupaBlaeHuin — YAbTpaKopoT- 
KOBOJIHOBbIA IpHeMHHK ,,CTpac6ypr” uM usMeHeHHBI ,,Map- 
6ypr” (3.511.13), a qua cHapsga ,,[Umerraspanur’ — npx- 
emMHHK ,,KoumbMap”’. 

3. J[na BoclwamMeHeHuA B3pbIBYaTOrO BellleCTBa — 
OAH H3 HAXOJAINMXCA B paspa6oTKe YyBCTBHTeJbHEIX JH- 
CTAHUMOHHEIX B3PbIBATeNeH HIM B3pbIBaTenel mpHOnnxKe- 
HMA, B nepByio ovepemp ,,Kaxany” uu ,,Mapa6y” (3,514.21), 

BopTosbie CHCTeMbl Ha pa3sJIHUHbIX pakeTaX BHAOH3MeHA- 
JIHCb B 3€BHCHMOCTH OT CHaO2KeHHA 9eKTpOsHepruelt, Tpe6o- 
BaHHi peryMpoBaHHa HT. 2. H B COOTBETCTBHH C 9THM 
HOCHJH pa3/JIHUHble JONOHHTebHbIe OOOSHAYeCHHA, HAaNpH- 
Mep ,,geHInin A—S” yaa cuapaga ,,[mMerraspauur’ — E 
AA CHapsaga ,ouuvan”’—W wu 7. ao. (3,525.1). 

Tlepexog oT cuctembl ,,Pettunang A’ kK cucTeme ,,Pelu- 
waHya B” cocTosJl B OCHOBHOM B 3aMeHe YJIbTPpaKOPOTKOBOWJ- 
HOBO CHCTeMbI TeweympaBueHHa ,,Kenb—Map6ypr” jenH- 
MeTpOBOH annapatypoH ,,Korre” (3.511.14). Ora samena 
WOMKHA Oba PaTb CeZyIoulMe NpeuMylWecTBa. 

1, Bowplilyio noMexosallHuleHHOCTh 6marogapaA ycoBep- 
IUCHCTBOBAHHIO MpHeMHBIX AaHTeHH (2.72, 2.73); B KayecTBe 
nocgeqHux B O6macTH YKB wcnorp30BaIMch HeKOTOpBIe 
HpoBofla HAH M30uIMpOBaHHble YacTH KOHCTpyKUHH CHaps- 
OB, B TO BPpeMA KaK ANH NpH6opoB AeuHMeTpoBoro AMana- 
30Ha MpexYCMaTpHBalaCh YCTAHOBKAa JHWICKTPHYeECKHX KJIH- 
HbeB C HallpaBJeHHbIMH XapakTepHCTHKaMH. 

2. YMenplwenHe pa3MepoB OopTOBOH CHcTeMbl B CBA3H C 
YMeHBINCHHeM UCna aM B MpHemMHHKax: ,,Crpac6ypr” 
(12 aamn), ,,Bpur” (4 samnp), ,,3éniain A” (15 amamn), 
,oeHaaiH B” (7 aamm). 

3. Hasemuas cuctema ,,bpaOanT”’ no cpaBHeHHIo Cc CHCTe- 
MOH ,,ob3ac” Oblla TaKxK¢ Mpollle B TOM OTHOWeHHH, 4TO 
BO BTOpOH OTCYTCTBOBa OOocob6TeHHbI ybTPaKOPOTKOBO.- 
HOBbIM mepemaTuHk (,,Keabreiim’”’). JeuumMetpoBnli nepesat- 
uuk ,,Kan’” an COOTBeETCTBeHHO ,,Kpan” (3,511.14) aBaaauch 
COCTaBHBIMH YaCTAMA TeneHrupyroulero yctpolicTBa ,,PelinH- 
rouby, B”, Ha KOTOPOM MOHTHpOBadach Nepesaioulan aHTeHHa, 
pH NOMOUM KOTOpOH OHO HaNpaBAAMOch Ha Wenb. Koumu- 
YeCTBO aM B CHCTeMax ,,oub3ac” u ,,bpa6aHT’ 6pln0 
OAMHaKOBbIM: 222 namnni(!) [47]. YctpolictBa onpegzenenua 
MeCTONOJOMCHHA IeNH WH pakeTbl NocmweqHeh MoANpuKalAH 
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»Pehunaul C” OmKHbI 6b ObITb BEITOJIHEHbI TpeXOCeBbIMH 
MW OObeAHHEHHBIMH B CHCTemy ,,.aH3a’’, STo cTajlo BO3MOK- 
HIM Onarofapax BBeJCHHIO pawHOHSMepHTeNbHOH CHCTeMbI 
caHTuMeTpoporo AMana3oua (,,Map6ax”) [15], xoTopaa npu 
OAMHAKOBOH HIM yUwWeH TOUHOCTH NOSBONAIA OTPaHHUHTECA 
3-METPOBLIMH OTPaxKaTeAAMH, BCHeCACTBHE Yero BCA CHCTe- 
Ma MOraa ObITh NOAHOCTBIO MOTOPH30BaHa. 

B mapte-anpene 1945 roga B Tapue gom«KHa Oplna ObITb 
ycTaHoBmeHa nepBan cuctema ,,. pions Buss’? — onbiTHan 
OaTaped c Ha3seMHOM cCHcTeMOH ,,Qb3ac” H S3eCHHTHbIMH 
cHapsgzamu ,,lImertspanar’’, cHaOxKeHHbIMH GopTOBOl CHCTe- 
Mod ,,3éHiaitH A—S”, Ho aMepHkaHcKand OKKynalHa noMe- 
Wala CO3faHHIO sTOH GaTapex. 

3.526. Apyeue paspabomxu. B 3Tom pa3zene HeoOXOHMO 
PpaccCMOTpeTh elle HECKOAbKO BHJOB TeneynpaBAAeMOro Opy- 
X%KHA, O KOTOPBIX ABTOP He MOET COOOUIHTh CTObKO xe 
CBeqeHHH, CKONbKO ObIIO MPHBesqeHO B ONUCaHHH npegbl- 
aymux o6pasnos (3.51 u 3.523, 3.524, 3.525), rak Kak OH He 
HM@q HPAMOTO OTHOWeHHA K MX paspa6oTKe, a TakKe B 
ero pacnopsxxeHHuH He ObINO HeOOXOAUMBIX MaTepHaoB 
(Kak lo 3,522), 

3.526.1, Haszemuple o6bextTh. Hapsgyc Pay-2 wupoxyio 
M3BECTHOCTh B XOZe BTOPOH MHpOBOH BOHHDI NoAyyHAa ryce- 
HMWHaA Topnega ,, omuac” HW HOCHTeb B3PbIBYaTOrO Bellle- 
cTBa B-4, 

3.526,11. Tycenuynan ropnegza ,,fomnadb’. Topnena npea- 
CTaBAAAa COOOH MHHHATIOPHBIA TAHK, CHAPA2KeHHEIM B3PbIBYa- 
THM BeLLECTBOM; OH YHPABIAJICA NO METOAY OTACIbHBIX KOMAHA, 
(2.311.21) no mpoponam (2.332,.12), Tipu strom pa3am4HbiM 
KOMaHaM 2A YopaBJeHuA WH BOsOyxXJeHHA Apyrux Nporec- 
cop (2.612), Kak HampHMep ,,B3pbIB’’, COOTBeETCTBOBAJIN 
Pa3sMHUHble HMITVYAbChI NocTOAHHOrO ToKa (2,832.21) [46]. 
B cucreme ynpaBleHHa MpexycMaTpHBanoch 3anHpanHue, 
KOTOPOe MOSBOAAO H3MCHATh MOCHEZOBATeEMbHOCTh HMIMYIb- 
cos (cm. 3,511.21). 

3.526.12. HocuTenb sB3ppiByaToro§ sellecTBa__,, B-4”” 
(,,G-LUnennep’’) zeficTBoBan No TaKOMY 2Ke MpPHHUHNY, 4TO UH 
»l onda’, B ro spems kak ,, onmad” c TOUKH 3peHHA KaccH- 
HKAaLHH, IpuBeseHHoM B pa3sfene 1.2, ABAAACH ,,HOCHTEeM 
nelictBua” (1,221.1), B-4 npezcraBaan co6ol BosBpalllaemblit 
HOCHT@Ib AIA ,,HOCHTeIA RelicTBHA”’, TO eCTh GoeBoro 3apsyza 
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(1.221.2), Peyb ugeT o TeneynpaBanemol OpoHupoBaHHoh 
ryceHH4HOH NMoBo3Ke, KOTOpoH No paguo (2.331,11) moran 
OLITh MaHbi cesyiolMe OTACIbHbIe KOMAaHA (2,311.21, 
2.612): mBuxKeHHe Blepegx, OcTaHOBKa, ABM2KeHMe Hazan, 
NIpaBLl pasBOpoT, eBbIH pasBOpOT, NOCTaHOBKa AbIMOBOK 
3aBeChl B HECKOAbKO ovioc, cOpoc sapaga, camossppiB. Jas 
nepeqauH KOM@H yMpaBNeHHA H CHeIHabHbIX KOMAHI 
MCHOMb30Balach ONMMCaHHad B pasgene 3,511.11 cuctTema 
FKL-8. [IpHemunx FuKE-8 waxoquaca B TemeynpaBsaemMoM 
o6bekTe, B TO BpeMA KaK NepemaTunk FuKS-8 c BxogAUIHM B 
KOMNJI€KT aTYHKoM KomanHy KoG-2 (puc. 43) pasmemasca 
Ha Nepe4BHXXHOM KOMAHAHOM NYHKTe, KOTOPBIN HaxOAMICcA 
B 3pHTeIbHOH cBa3H c ,,B-4” (2,412.11). Ecuu Henocpegct- 
BeHHoe HaOmogeHHe OblIo HEBO3MOXKHO, TO NOAA KOMAHA 
MOP1a OCYMECTBATbCA NO YKa3aHHAM CNHELMMabHOrO HaGVIIO- 
arena (CM. upHMeuanne, ctp. 66). Haxonen mpeazycmaTpu- 
BalaCb BO3MOXKHOCTh YIPABeHHA NO MeTOLY LemeyKa3saHHn 
(2.412.31), aaa vero ynpaBasembli oObeKT AomKeH Ob 
CHaOKaTECA TeeBUsHOHHOM Kamepoi (,,Touus P”, 3,512.1) 4 
YAbTPAKOPOTKOBOAHOBLIM TepegaTunKom [48]. 

3.026.2, Ypapasemble cya. 

3.526.21. Kopa6mH-mumenH. Kak y2xe yNOMHHasOCcb B 
paszene 3.1, c caMoro Hatana pasBHTHA TEXHHKH CBA3H Npo- 
BOJHJMCb MHOTOUHCACHHBIe ONBITHI HO TeeYNPaBAeHHIO KO- 
paOamMu. OTH 9KCHePHMeHTh! MpHBeMM K Co3qaHHlo B 20-x 
romax B HemenKOM BM@® tTeneynpaBAAeMbIX MO pafHo KO- 
paOnel-mumeneh ,.lepuuren’” u ,,feccen”. Texuuka npH- 
MeHHeMoro TIpH 93TOM MeTOMa (MHOTOKpaTHble KOMAHJBI, 
pa3feweHHble moO BpeMeHH, cM. 2.311.21) Obima omucana 
[. Ulyxmanom, dupa ,,Cumeuc u Tanpcexe’”’, Bepaun. 

Kopa6ap ,,lepunren”’ ynpaBaaaca C MOMOUIbIO MpocTou 
AeKaHOH CHCTeMbI KOMAHA, pH KOTOpOH B COOTBETCTBHH C 
2KeAeMbIM HOMePOM KOMAHJb BbI_aBaIHCh HMMYyIbChl, 3a- 
TeM HacTynala nmay3a, PAKCHpyemMaa C MOMOIIbIO pele, H, 
HaKOHel, BHIABAIHCh JONOMHHTeCIbHbIC HMNYJIbChI AO 4H- 
cna 10. B kayecTBe KpHTepHaA NpaBHAbHOCTH NepesaHHOl KO- 
MaHJbI CY KHAO CpaOaTHBaHHe BPeMeHHOrO pede AIA Nay3bl 


1 Tak Kak aBTOpy He yAanoch NOAyUNT ony6mMKoBaHHblx 
MaTepHasoB NO 3TOH TeMe, TO OH OOpaTHACA ¢ COOTBETCTBYIIMLHM 
3anpocom Kk Ulyxmany, KoTopbit # CooOMIHA NMpHBOAHMBIe B TeKCTe 
CBEACHHA. 
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H TIpaBHJIbHOCTh JONOTHHTeIbHBIX ZO yHCHa 10 HMMYMBECOB. 
Kaxapli mpuuatTeti ua ,,.lepunrene”’ curHan nepeqaBaaca 
o6paTHO Ha CYQHO yMpaBNeHua, re ABTOMaTHYeCKH CpaBHH- 
BaJICA C NepeqaHHbIM CHTHasOM. 

Y Gonee nosqHero Kopa6us-mullenn ,,[eccen’’ ucnomb- 
30BalaCb JBOHYHAA CHCTeMa KOMaHZ, NOgOOHaA cHCTeMe, 
TIPHMeHAeMOH AIA MMULYUWAX Temerpadublx annapaTos. 

M3 cooOpaxennii HagzexxHOCTH BBIaBanHch BOLHDIe 
MMnybcpl. B yka3aHHOl ABOMYHOM CHCTeMe MOO%KHTeIb- 
HOMY HMNYJbCyY COOTBETCTBOBA ZBOMHOH HMNYABC ,, + —”’, 
a OTPHUaTeIbHOMY MMNyaAbcy ABOMHOH HMNyaALC ,,— +”. 
B mpvemMHoM ycTpolicrBe famee oCyUleCTBAAICA KOHTpOub, 
NocTynuma IM KOMOMHaWHA y+ —” Han ,— +7”. Ecan 
KOMOHHaHH He ObINO, TO CO CTOPOHBI NPHeMHOH YacTH cwe- 
OBaa ,,KOMaHAa Nomex”. OOpatuaa MusopManuaA H KOHT- 
POJib HCNOb3OBaNHCh TOrAa TaKHM 2Ke OOpa3soM, KaK HM MIpH 
wekawHok eucremMe ynpaBnenua ua ,,[lepuurene”’. 

3,526.22. Buictpoxogunle Katepa. Kak B nepBy!0 MHpoByto 
BOHHY C HPHMHTHBHBIMH CpeACTBaMH TeEXHHKH TOTO BpeMeHH 
(3.1), TaK H B NocAeqHIOIO BOHHY NpOeKTHpOBaAHCh Teneynpa- 
BIMeMbI€ CY1a Pa3NHYHbIX THNOB, KOTOPbIe AOJXKHbI Onlin 
YNPaBAATbCA C. NOMOMIbIO payvo- HW NPOBOAHEIX IHHHA cBa3sH 
C 3eMIM, C Apyroro Kopa6aa MAM C CaMomeTa. OHHM H3 
TaKHX IIpoeKTOB ABAAICAH ,,Tacco” [46], Ama KoTOporo 
AOWKHa Oba NPHMeHATECA cucTema ,,Kesb—CrTpac6ypr” 
(2,312.24, 3.511.12). Tlogpo6xHoctu aBTopy He H3BeCTHBI. 

3.526.23. Topnegpi. OcHoBHad TpyAHOCTb MpH ocyuiect- 
BACHHH TeleynpaBleHua TopneqamH (BooOme MO BOAHBIMH 
o6bextamu, 1.312.2) cocTtoHT B TOM, ITO 3N€KTPOMArHHTHbIe 
BOJIHE] B BONHOH cpefe upesBbuaHo ocuadepaioT. Egnu- 
CTBEHHEIA B STOH OOnacTH MpoexT NY, B KOTOpOM HCnOJIb- 
30B4IHCb 3ACKTPOMArHHTHble BOAHEI yacToToH oKono 100 
Key (3.511.15), ne Opin 3anepuien. [pyran paspa6oTKa mpez- 
cTaBaaaa coOoh cuctemMy ynpaBleHia no mpopogam NYK 
(cm. 3,511.25). Heo6xogqHmMo B CBA3H C 3THM YHOMAHYTb O 
KOMOHHHpPOBaHHOM MeTOZe yipaBseHua mo Kpoxu, em. 2.333. 

Onpefenenve MecTONonOKeHHA ynpaBAAemMoH no MeTOAy 
TeeKOMAHA (2.31) Topnesb JOA KHO ObLIO OCYWeCTBATECA HC- 
KJIOYUHTEIbHO BH3YyaJbHO, Onarowapa YyeMy ee TpaeKTopHuA 
Oblta TaK Ke BHAHA ATAKYeMOMY IIPOTHBHUKY (No caeky ra3o- 
BbIX ITy3bipelt HAH Ke IPH SNeKTPHYeECKOM NpHBOTe, NO NATHAM 
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KpacKH no nyTH ABHxKeHHA), TIpegycmatpuBanoch TaKxe 
yCTaHaBIMBaTb B XBOCTOBOH YacTH TOpMesbl OCBETHTEbHYIO 
WaMny, KoTOpan fOuKHa GOblla OCTABATbCA HEBHAMMOH C 
nepeqneh nosycpepp. Ee moxHo Obll0 BHAeTb TOMbKO 
CBepXy Nos AocTaTOYHO GobUIMMM yruiamy (CeAOBaTebHO, 
pH yHpaBaenwu ¢c caMoueta), IpH Madblx xe yrax BH3H- 
pOBaHHA HMeNO MeCTO HOHOe OTpaxkeHHe B BOLE. 

TIpoexTupospasocb, KpoMe TOTO, ympaBseHHe nO NpoBo- 
aM C NOABOAHOH AOAKH MO MeTogxy WeneyKasauua (2.412,32): 
HeNeHTayHOHHad ToMOBKa ,Jlepxe” (3,513,34). 

iia aBTOMATHYeCKOrO CAMOHABeAeCHHA TOpHeA AOU KHBI 
OblIH CAYMKHTb romoBKH ,,Layuxénur” (3,513.34) nan ,,Talt- 
ep” (3.513.35), 43 KoToppIxX nepBylo (naccHBHBI npu6op) 
YAaloCb HPHMeCHHTb Bb GoeBblx ycwoBunx [14]. 

3.526.24. CraptT paket “43 Bogs. Heo6xoqumo ynoma- 
HYTb O HpoekTe, KOTOPIH DONKEH ObWI NOSBOMHTb OCYIUIeCT- 
BUTb CTapT pakeT H3-nog Bog. Metog Takoro cTapTa paspa- 
OaTbIBaJICA B CBA3H C NOABOAHbIMH JIOAKaMH, KOTOPbIe NOJXK- 
HbI ObIIH HeCTH Ha ce6e HH OyKCHpOBaTb 3a COGOH pakeTH, 
a TAKKe MMCTb COOTBETCTBYIOILYIO amnapaTypy. 

Tlocne Toro kak B Tlenemionge yxe B 1942 r, ¢ ycnexom 
Obl MpOBeseH SKCHEPHMeHT NO 34Nycky NOpOXxoBolt pakeTHl 
Cc HorpyxeHHow nogBognoh wogKn, B 1943-—1944 rr. Onan 
HavaTbl HCCM€QOBAHHA BOSMOXKHOCTH cTapTa paket A-4 
C HwaBaloulHX MYCKOBbIX YCTPOLCTB, KOTOPbIe OJ KHBI 
Onlin GyKCHpOBaTbCA NOABOAHBIMH JOAKAaMH K MeCTY CTPeIb- 
6n [11]. 

3.526.3. Boszywnbple oGbeKkTbI. OnHcaHHble B pa3fzemax 
3.521—3.525 TeneympaBaaemble OObeKTbI MOryT ObITb Ha- 
SBaHbl BaXXHeCHIMHMH HeMeLKHMH pa3spa6oTKaMH, KOTOpBIe 
au60 yoke NPHMeHAHCh B GoeBEIX ycnoBuax (Pay-1, Day-2, 
»@Ppuu-X”, Hs-293), au6o ycuneHHO NosroTaBAMBasHch K 
MACCOBOMY MIPOM3BOACTBY B KOHDe BOHHEI (AcTpeOuTeJIbHbIe 
HM 3@HHTHBIe pakeThl), B yka3aHHbIX pa3qemax Ha3bIBaJlOCb 
TakxKe HECKOJIbKO MpOeKTOB, KOTOpble B Wpowecce cBoero 
PpasBHTHA CTOAAM B TecHehwiel CBA3H Cc BBIIIeHa3BaHHbIMH 
BHamu opyxua (A-1 po A-10, X-5, Hs-294, Hs-295, ,,XexT’, 
»Pohepmnaua”’), Soech Ke AOKI ObITh YNOMAHYTHI elle 
HEKOTOPble HPOeKThI, KOTOPble, TOMHMO yxKe pacCMOTpeH- 
HBIX, paspaOaThiBaHch BO BpeMaA BOHHbI B TepmMannu. OTH 
HpoekTb kacaioTca 6oMO pa3H4HEIX THTOB. 
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3.526.31, Tlagaromme Oom6n, Kpome psga cHapsyoB 
Tuna ,,X’? C HHTePeNTOPHBIM ympaBJeHHeM, NpOeKTHPOBaB- 
WHXCA Np ABYalHOHHOM Hay4HO-HCCeA0BaTeIbCKOM HHCTH- 
Tyte (3,523.1), cymecTBoBan ele mpoexT 6om6pnr FB-1000, 
CHCTeMa YpaBJeHHA KOTOpOH paspabaTHIBamach PupMoli ,,Cu- 
Menc H Tanpcexe”’, ta Teneynpapaseman nagaomasd 1000-Ku- 
JorpaMMoBasd Oom6a MMesa WHIMHApHyecKoexX XBOCTOBOEe One- 
peHve, MocpexCTBOM KOTOPOrO OCYyIMeCTBAANOCh ynpaBleHHe 
B AeKapTOBOH CHCTeMe KOOPAHHAT OTHOCHTe/IbHO MOonepeyHou 
M BEPTHKaJIbHOH OCeH C NOMOMIbIO HeMpepbIBHO MeHAIOULUXCA 
3HaYeHHH KOMaHZ yupaBneHun, PaspaOoTKH Obllu npeKpa- 
WeHbI NpumepHo B 1943 roxy, Korza BbINCHHOCh, 4TO Somee 
Hpoctaf No KOHCTpykKUHH nagaoujaa Gom6a SD 1400-X qa- 
Bala June pesybTAaTHI. 

3,526.32. Inanupyrouie 6omOnt. Tocne Toro kak pasaH4u- 
HbIe HCCHCQOBaHHA NOKa3aH, TO HeyNpaBasemple Ma- 
HHpylouHe SGomObl AIq OGecneveHHA 3a7aHHOH TpaeKTOpHH 
nometa He TpeOyioT TONHOCTH npoH“3BogcTBa, B 1940 roy 
CAMOJETOCTPOHTeMbHOH pupmMok ,,Buom H Moc’, TamOypr— 
@uHKeHBepAep (He3ABHCHMO OT CO3ZaHHA TemeyNpaBAAeMbIX 
TWIaHHpylowWHx 6oM6 Ha CAMOJETOCTPOHTeIbHBIX 3aBOaX 
duper ,,Xeuwtemn”’, 3.523.2, 3.523.3), Obina HayatTa paspa- 
6OTKa aBTOHOMHO ynpaBaseMoH MuaHupyioulei 6omOnl 
BV-143. StotT cHapaa ANHHOIO MpHMepHo 6 mw npH OGmIeM Bece 
oxono | m umen 500-KHnorpamMMoByio 6poHe6oltuyi0 6om6y 
(SB-500) wu peakTHBHbIi gzBuratetb Banbtep (npozommKu- 
T@JIbHOCTh padoTpl | muH.). CHapag cOpacbiBaca c caMo- 
NeTa H pasBHBall B WiaHHpyioulem NMomeTe CKOPOCTb OKOJIO 
200 m/cex. Ou cHaG2KaJICA ABTOMATHYeCKOH CHCTeMOH ynpaB- 
JI@HHA OTHOCHTeIbHO Tpex oceH (2.23), C NOMOLLbIO KOTO- 
pok oH BHavane ONMCbIBAaN 3apaHee 3afaHHYlo NpAMOMHHeH- 
HY!O TpaeKTOpHio Mowera. 

Bom6a BV-143 npequHasHayanach MpeuMymleCTBeHHO JIA 
NopaxeHHA MOpPCKHX yee Cc pacueTOM Ha Monaanue 
HeECKOJIbKO MeTPOB Bbilue BaTepaHHHH, Tlo AocTHKeHHU 
OMpegzeneHHOH BBICOTHI! NoeTa yopaBseHHe BOKpyr Mome- 
peuvHol OCH OCYIIeCTBAANOCb C MOMOMIbIO ,,BBICOTHOTO Ulyna’’, 
KOTOpHI OnarofxapA BOSAeHCTBHIO Ha NOCaMOUHbIe 3aKPbWIKH 
OWKEH Ob BLIBOLHTS OOBEKT H3 NMaHApylomlero NoOweTa 
fanee CTaOHIM3HPOBaTb erO B TOPH30HTAbHOM HoseTe Hal 
NOBEpXHOCTHIO BOA (2,223). 
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Hapsqy c MpHMeHeHHeM MeXaHHYeCKHX ULYNOB MpoBo- 
AMIACb ONBITH C CEMKOCTHBIMH H ONTHYECKHMH H3MePHTeAMH 
MaJIbIX BbICOT. [IpoOmeMamMH ynpaBeHHa 3aHHMaJICA rwaB- 
HbIM OOpa30M HCCHeAOBaTeIbCKHA MHCTHTYT DupMp ,,AEG”’, 
Ja yipaBJleHHA OTHOCHTebHO BepTHKAaMbHOH OCH, Kpome 
ABTOMATHYeCKON CTaOHJIH3alHH, NpeAycMaTpHBaoch ympaB- 
JleHHe MO pawHOHHHH 10 HpHHWHNY paooTsi cucTemp! ,, Kemb— 
Crpac6ypr” (3.511.12, cHapag BV-143B). Tlocne toro KaK 
TIPOAOMAKHTEAbHBIC HCMBITAHHA H H3MeCHCHHA KOHCTPYKIMH 
STOK ,,HaqBOAHOK Topnegnl” (cM. pc. 2) He MpHBemM K mMpe- 
OMOCHHIO 3ATPYAHCHHH, CBASAHHEIX C BOMpocaMH aspomuHa- 
MHKH HM yupaBjenHa, cHapag BV-143 B 1944 rogy Opin cHAT 
C WalbHemmux ucnpiranwh (25}. 

Cnegyioueh paspa6oTKol camMoneTocrpouTenbHon dup- 
MBI ,,b0M H Moc” aABHaCcbh MpoeKTHpoBaBllaaca B 1943 r, 
nqanupyiouad G6oM6a fambHero jelictBua BV-246, Ona 
MMela OWeHb MAJIbIA yrou NaanupoBanHa (1:26) u 3aMplu- 
dlach KaK CpeACTBO NopaxkeHHA MOM AaHbIX WemeH ; 
pu c6poce na sbicote 8000 m ganbHocTh nometa OomO6nl 
ocTHrana 200 «cm. Ona cHaOmKanach Tak Ke ABTOMATHYECKOH 
CHcTeMOH ynpaBneHua no Tpem ocam. IIpexycmaTpHBasocb 
Takxke CHa6gquTb BV-246 npHOopom camMonaBegeHua, paoo- 
TalOulMM Ha 6a3e HMHdpaKpacHoro u3myyeHuA (2,552.12, 
3,513.2), © HemblO IpHMeHeHHA ee AMA NopaxeHHa meet 
MaJIbIX pasmepoB, HaNpHMep (a6puk, MeTamNyprHuyeckHx 3a- 
BOAOB, CKonMeHHH Kopa6nenH. Ho Tak Kak HemMelKOe KOMAaHJO- 
BaHHe B OTHOWWeCHHH BO3LYWHOK BokHbI B 1944 roxy AONKHO 
OnI0 Sombie AYMaTb 06 OGopoHe, YeM oO HanajleHHH, TO B 
Hayase rosa paGoThl m0 co3zanuio BV-246 Gnu npekpallexu, 
OAHakO K KOHLY Toro 2Ke Toga BOSOOHOBJeHbI: Ha OCHOBe 
naqanupylomeh G6omOnl Oblia co3sqahHa smeTaiollan MMUIeHb 
WH 3CHATHBIX paket, B cBa3H c 3THM Ha OOBeKTE Obln ycTa- 
HOBIeH MpH6op, oGecneyMBalollui mporpaMMHoe ynpaBse- 
Hwe BHpaxom (2,251). K tomy spemeHH, Korga yaamocn 
HOCTHTHYTb GesyNpewHoro NoweTa NO BHpaxky, HMHTHPylo- 
WLeEMY TPaeKTOPHIO NomeTa CoeHHeHHA GoMOapAMpOBLNKOB, 
cuctema ,, pions Buss” npexpaTua cBoe cyllecTBOBaHHe, 
em. 3.525.2 [25]. 

ABTOHOMHO ympaBsaemad MWianupyloulaa 6om6a GB-200 
© OfHOrHpockonHOh cra6uansauveli OTHOCHTeIbHO BepTH- 
KaJIbHOH H MpogxombHo ocu,n0 M, Matiepy, qouxKHa Obina 


300 Taaea 3 . 
H3rOTOBAATECA PupmMol ,,Pehumetana-Bopsur”’; ee paspa- 
6oTKa Obiia mpexpamiena B 1942 r. B NoMb3y TeeynpaBuA- 
emblX Oom6 [25]. 

3.526.33. Paxetnl. Kpome yoke ONHCAaHHBIX, 3aCJ1yKHBaeT 
BHHMaHHA elle OMHH CHapaAy, KOTOpHI JomxKeH Obi NO- 
ABHTBCA HeE3aNONTO AO KOHILa BOMAbI KAK MOAMUKAaLMA UCTpe- 
OuTeIbHOK pakeThl X-4 (3,524.1), Pea ugeT o X-7 — camom 
MAJIOM TeJIeCYHPaBIAeMOM CHapsAge. OTOT CHapAy NpH cTapTo- 
BOM Bece 9 Ke WOJKeH ObII C NOMOMIbIO ABYXCTyNeHYaTOrO 
Hopoxosoro pakeTuoro ABuratena WASAG pasBuBaTb CKO- 
poctb oxono0 100 m/cex. 

ZlaitbHocTh felicTBHA CHapawa focTurana 3 KM. OTOT 
cCHapaga AMHOK 76 cm AONKeH Obl 3anycKaTbCA C 3eMuIH 
IIPOTHB TaHKOB H CAMOJI€TOB-LITYPMOBHKOB, CucTema TeJe- 
ynpapaenua Obpina Noyo6ua cHcTemMe ympaBsJeHHA NO MpoBo- 
fam ,,Juoccenpzop” (X-4) (3.511.24, 3.524.1, puc. 94). 
B otanune or X-4 paxeta X-7 NOmKHA Oba HMETb TOJIbKO 
napy crTa6HiHsHpyloulMx MWwiocKkocTei c WHTeplenTopamu. 

3,526.34, Boszyuinpre MHWweHH. Baie yxe yNOMHHaOCcbh 
(8.526.32), 4To B KOHUe BOHHEI ObINM MOMbITKH IpHMeHHTb 
cOpacbipaemyio C CaMouleTa NMaHupyroulyio Gom6y BV-246 
B KaveCTBe MHIUCHH JIA TpeHHpOBOYHOH cTperb6pi (1.212.3) 
TeeYNPaBAAeMbIMH PCaKTHBHbIMH 3CHHTHEIMA CHapAjaMy. 
B 1940—i941 rogax pupmok ,,Apryc Motopen’’, Bepanu, 
CTPOHJICA CaMOJIET-MHUIeHb HeOobWHX pa3mMepoB (1.211.3) 
Jia TpeHHpoBOouHOH cTpenbObI 3eHHTHOK apTummepun. On 
Obl CHaO2xKeH ABHTaTeeM C BO3LYIWIHBIM BHHTOM, B3uleTan H 
cafMicnh Ha o6bl4HOM aspogpome. Jia wemeli TeneyrpaBuie- 
HHA B IAIMHAPHYeCKOM iosedaxKe caMoueTa ObWl yCTaHOB- 
JI@H CHeUMaJIbHbI IpHeMHAK, KOTOPHIM NOCpeACTBOM SeKTPO- 
M@THHTOB MIpHBOAA B JelicTBHe nocKocTH pywel. IIpuem- 
HHK, Co3faHablt dupmoh ,,Jlopenn AG’ (Bepaua—Tem- 
neaprop), padorat mnofxo6Ho mpnemuyxy — ,,CrpacOypr” 
(3.511.12), Ho H3roTOBAAICd B BHIe JJHHHOTO WHIHHApa 
WMaMetTpom oxouo 8 cm. Ha 3emae ncnomp3oBanach Nepesato- 
wad cuctema ,,Kenp II’ (FuG-204), kotopaa cocTosa 43 
mepezaTunKa 8-203, MonyaauMoHHok vacta MT-204 wu gaTunKa 
KomaHg Ge-204 (nogo6en gaTunxy Ge-203, 3.511.12); B 
KayecTBe Hepegaiouiel AHTeHHEI IPHMeHANCA MOwYBOJHOBbIL 
TOPH3OHTAIbHBIM AMNONb, YCTAaHaBAHBAeMbIN Ha TpyOuaTok 
mMauTe. Kpome HenpepbIBHLIX KOMaHA yopaBnenna (2,312.24), 
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MOrIH MNepeqaBaTbcd OTAeMbHbIe KoMaHAb (2.311.1) gaa 
BbIKJIOUCHHA 3a2KHraHHA y ABHTaTed BHYTpeHHero cropa- 
Hua. Tlocaqka camovieTa-MHWeHH MpousBo_unacb B ympaBaa- 
€MOM IJlaHHpyioulem nosete, 

3.526.35. Camonetsl. B pasgene 3,1 yxxe ynomuHasoch oO 
cosqaHuu dupmod ,,Cumenc’’ novHol cHcTeMbl TeleympaBse- 
HHA TPpeXMOTOpHbIM caMoJiIeTOM Ju-52. Heo6xoqumo TakxKe 
3fecb ykKa3aTb Ha paspa6oTaHHblt B 1944 r. dupmoh 
»E. Baxem” NMOTHPyeMbIli pakeTHbIi nepexBaTauk ,,HatTap” 
BP-20 Aa BepTHKalbHOrO cTapTa c NycKOBOH ycTaHOBKH. 
IIpu ctapte u fo BbicoTb! oKon0 1000 » ynpaBnenue cHaps- 
AOM ROJKHO G6BINO OCYIECTBIATLCH ABTOMATHYeCKH C TOMO- 
ULbIO AIPOAMHAMHYECKHX H rasoBblx pystel (9, 10, 105, 106]. 

Hakone, npHBeyeM elle OAH MpoeKT, paspaGOaTbipas- 
WHACA B NOCeqHHe MeCAUbI BOHHEI HEMCLLKHM KOM@HJOBa- 
nuem BBC: mpumMenenve cielvaibHoro caMoyeTa, Harpy- 
XKCHHOFO B3PbIBYATbIM BeWIECTBOM, NPOTHB BaMKHBbIX Ha3eM- 
HbIX WeleH, HANPUMep CKOMMeHHA KOpabneh uu BpaxkeckuXx 
6om6apAupoBunkoB. CamMoneT c G6oesbiM 3apsgom_ ,,Muc- 
Tb” JOKE ObMI WeTeTh K UJI C MOMOILbIO CO6CTBCHHBIX 
ABurateneH H Mp 9TOM HeCTH Ha ceGe HeOoOMbWIO camosmeT- 
uctTpe6uTeib ,, yKKemak’’, cm. puc 100 [12]. 

Ilo jfocTuxeHuH paiioHa wenH CcaMomeT-HcTpeOuTemb 
(Hanpumep, FW-190) oTgenanca OT CaMojleTa-HOCHTeIA (Ha- 
nupumep, Ju-88), cHaGskeHHOro GoeBLIM 3apAJOM, UW nm cleqHuA 
HaBOJWJICH Ha Web NMIOTOM UCTpeOuTela, KOTOpHIH Tenepb 
ye jleTem Ha cBoem MoTope. Jia TeneynpaBsleHua ucTpebu- 
Telb cHaOxKanca 6opToBOH pagHonepegaiouelt cucTemok 
FuG-206 (3.524.2),a camoleT-HOCHTeJIb — IpHeMHHKoo ,,Crpac- 
6ypr H” (3.514.1). TInanupospanoch Takxe oG6opygzoBaTb 
CAMOJI€T-HOCHTeIb Npu6opamu camMouHaBegenua (3.513) u 
BSPbIBATeMAMH IpHO6aHKeHuA (3,514.2). 

TaxkoBbl HEMCL|KHe NpoOeKTbI TeleynpaBAAeMbIxX OGbeKTOB. 

B 3akmiouenve HeEOOXOQHMO YNOMAHYTb O06 OAHOM amepH- 
KaHCKOM MpoeKTe, KOTOpHH B 3TOH CBA3H 3aCyxKHBaeT 
BHHMaHH#, MOCKOAbKY OH, C OJHOH cTopoHbl, GasvpoBanca 
Ha HeMeUKHX pa6oTax, a c Apyrof cTOPOHbI, c HOMOLLbIO 
efO MOXKHO NOKa3aTb TOT YpoOBeHb, KOTOporo AocTursa 
TeXHHKa AaBTOMATHYeCKOrO ynpaBieHua (cormacHo 2.1, ona 
MOXKET PacCMaTPHBaTbCA KaK MpeABaPNTeMbHad CTYNeHb 
TCXHHKH TejleyNpaBeHHa) Noce BOHHBI. 


302 Taaea 8 


3.6. TPAHCATJIAHTHY ECKHA MEPEJLET C MOJIHOCTbIO 
ABTOMATH3HPOBAHHDbIM YIIPABJI EHH EM 


IipumepomM Hav6onee NOHOrO MpHMeHeHHA TeXHHKH 
aBTOMaTHYeCKoro ypaBJeHua [65, 66] aABAAeTCH WIHpOKO 
W3BeCTHBIN PakT TpaHCaTMaHTHYeCKOrO MOvleTa TpaHcnopT- 
woro camovieta C-54 BBC CILIA, ocymecTaenuoro B 1947 rogy. 
Bo spema# SToro Noneta, mpoxoguBWero no Mapwpyty Tap- 
MoH Ouvig (Credbencaunb, Hpw0-Payxznena) — Bpalis (Hoptox, 


Puc. 98. ,,MucTanb’ — ,,[yxenax” (,,OTen u cbIH’’), 


Auraua) mpoTaxenHocTpio 3800 Km, BCe yipaBleHHe ocy- 
WECTBIANIOCh MOMHOCTbIO ABTOMATH3HPOBaHHbIMH 93JIEKTpO- 
MeX@HHYeCKUMU YCTPOHCTBaMH, XOTH Ha OOpTy UM HaXxOAMJCA 
3KHNaxK, KOTOPLIM OT CTapTa WO MocayqKM He BMeIIMBAJICA B 
ynpapjenve caMoseTom. 3a 10 uac. 15 MuH. MOeTa MpH6opH 
ypaBleHuA Ha CaMOJleTe HCNOMbSOBaNUCh HeOAHOKPaTHO 
HW B pasMW4YHOH OVepemHOCTH, KaK 9TO BUAHO u3 Taba. 17. 

TIpowecc ynpaBnenua Opin pa3sOuT Ha 13 oTpebHBIX 
9TAaNOB, KOTOPbIe MOCefOBATeIbHO BKMOUAINCb Apyr 3a 
Apyrom MocpencTBoM cnewHabHoro nepeksmouyatena. Tlocae- 
Ayroulee cpa6aTblBanHe NepeK0vaTeA NpOHCXOAUO OJ BO3- 
AelicTBHeM Pa3IH4HBIX yCTpOHcTB, MpHBeAeHHBIX B rpate 13. 
Orjenpube basbl momeTa wacTHaHO MpezcTaBaanu cook 
NOMeT C YHCTO ABTOHOMHBIM YIpPaBJeHHeM, COTIacHO ompese- 
NeHHWO, WaHHoMy B 2.11, 2.21, 2.22, 2.23 u 2.24 (aan noneta 
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1...5, 7, 10), a oTaacTH NomeT Ha paqwvoMaaK B cMbicne 
ompefenenva, WanHoro B 2.13 u 2,254—2.5 (ca3spi noneta 
6, 8, 9, 11,12). Mepexmouenua Mexgy ctbasamu 6—7, 8—9, 
10—11, 11—12 BblsniBanuch cnelvanbHbIMH KOHTaKTaMH 
(,,Fiibler”) mpveMHuKOB MOvleTa Ha paqwomask, cjenoro 
nomeTa WAH WIaHHpoBaHWa, KOTOpble cpaGaTbIBau MmpH 
Mpoyere pawvoMaika WIM COOTBETCTBEHHO MIpH Bxoze B 
3OHY eHCTBHA CHCTeMbI nocagku. CTa6uau3sauua BOKpyr 
NpOAOIbHOH ocH (2.23) BO BpeMA BCero MOveTa OCyUieCTBIA- 
WaCb NOMePpeuHbIM KaHaJioM aBTonHusiota. TIunoT 6pan ynpas- 
JeHHe Ha CeO MOCMe IIpH3eMJIeHHA, TO ECTb BO Bpema 1poG6era; 
STOT Mpouecc B MPHHWHTe Tak Ke MOMKHO OCYLIECTBHTb MeTO- 
aM ABTOHOMHOTO yIpaBeHHA MU TelleympaBJeHua, KaK 3TO 
ObI0, HANPHMep, Y H3BeCTHO cucTeMbI ,,CuMeHc-TeumaHH” 
Ju-52, KOTOpad HcHbITHIBaNach yxxe B 1940 rogy (3.1). 

Ha koncepexuu no BOMpocaM BOSAYWHOH paqMoHaBH- 
rayuu, npoxozusmel 17 anpena 1953 roga Bo PpanKdypte-Ha- 
Maiine, 6bin0 cooOmeHo, 4YTO B CHCTeMe yIpaBJeHHA CcaMo- 
JIETOM BO BpeMA TPaHCaTMaHTM4YeCKOrO TOeTa HCHOMb30Ba- 
JHCb paspa6oTaHHbIit Ha OCHOBe BO3SYIHOTO Mara caMovieTa- 
cHapaya @ay-! cueTaHK BO3AyIIHOTO MYTH H ABTONHMAOT, 
NOCTpOeHHbIH Ha 6a3e CHCTEMbI ABTOMATHYECKOTO YIpaBJeHHA 
OTHOCHTeAbHO Tpex oce Tuna LGW [66]. Mexgy Tem B 
CINA npogzomxanuch ycumeHHble pa6oTh B STOM oOG6acTH, 
HeNbIO KOTOPHIX ObIIO MOBLICHTh GesomacHOCTb MoveTa. 

Y xe BLIDPHCOBLIBaeTCA NepCieKTHBa MHPHOrO MpHMeHeHHA 
TEXHHKH ABTOMATH4eCcKorO YIpaBeHHA WH TejleympaBJeHHaA. 
Ceroqua BCH TpaHCMopTHad aBualud pH AanbHuXx NoJe- 
Tax OMMpaeTcad Ha STY TeXHHKYy. Bo3mMoxHO, 3aBTpa oOHa 
NOABHTCH Ha HalIHX ABTOCTpayax, 4TOObI Ha paccTOAHHU 
YUPaBATb ABTOTPaHCHOPTOM H TeM CaMbIM CIOCO6CTBOBaTb 
NOBbIeHHIO GOesqiacHOcTH ero ABMKeHUA. TeopeTuyeckan 
pa3spaOoTkKa 9THX BOMpOCcoB H SKCIepHMeHTHI BYTOM O6MACTH 
yxe posogatca. STHM 3aHuMaeTca Takoli KpynHbIi cie- 
WHaIHCT, Kak JA-p 3poppikuH [113]. Ecnu yenopesectBy 
YAacTcA HalpaBUTb JOCTHKeHHA CBOerO yMa Ha CJIyKeHHe 
WesAM Iporpecca, a He YHHUTORKCHHA, TO MbI NocmesaBTpa 
CMOKEM BHIPBATCH U3 Chepbl IpHTAxKeHHA Hale nMaHerTH, 
BCJICACTBHE Yero OOM HaIUHX 3HAHHH upesBLaliHo pactlH- 
PHTCA, H HE NOCTeAHIOIO pOb B TOM CbIrpaeT TemeympaB- 
mene, 
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